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I describe recent work with Moritz Reintjes 
in which we derive the Regularity 
Transformation equations, a system
of nonlinear elliptic equations with matrix 
valued differential forms as unknowns.  



I describe recent work with Moritz Reintjes 
in which we derive the Regularity 
Transformation equations, a system
of nonlinear elliptic equations with matrix 
valued differential forms as unknowns.  

The RT-equations determine coordinate 
transformations which smooth a 
gravitational metric to optimal regularity… 
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The 4-d coordinate Laplacian



The RT-equations:

The 4-d coordinate Laplacian
—Not the wave operator that 
goes with the connection      !�
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The RT-equations:

The 4-d coordinate Laplacian
—Not the wave operator that 
goes with the connection      !�
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We prove:   existence of solutions to the 
RT-equations is equivalent to the 
existence of a coordinate transformation 
sufficient to smooth a crinkled map of 
spacetime to optimal metric regularity in 
General Relativity. 

The existence of such coordinate 
transformations rules out ``regularity 
singularities’’ in General Relativity. 



Statement of 
Results



Statement of 
Results

(Moritz Rientjes will discuss details in his 
poster session afterward!)



Our first existence theorem for the RT-
equations is based on elliptic regularity
in       spaces…the result:Lp�
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THEOREM:  If a connection and its 
curvature tensor are both in,
then there always exists a coordinate 
transformation with Jacobian in            , 
such that in the new coordinate system,  
the connection is in  

Wm,p,m � 1, p > n
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Our new result:  (work in progress):

THEOREM:  If                           in 
coordinate system      , then there always 
exists a coordinate transformation   
such that in the new coordinate system,   

�, Riem(�) 2 L1
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<latexit sha1_base64="bxStLSoVSBFAZDkr0Lz4rYyu6Ug=">AAAB7XicbVDLSgMxFL3js9ZX1aUiwSK4KjN1ocuiG5ct2Ae0Q8mkaRubSYYkIw5Dl+7duFDErb/Q73DnN/gTpo+Fth4IHM65l9xzgogzbVz3y1laXlldW89sZDe3tnd2c3v7NS1jRWiVSC5VI8CaciZo1TDDaSNSFIcBp/VgcD326/dUaSbFrUki6oe4J1iXEWysVHtoGYmSdi7vFtwJ0CLxZiRfOhpVvh+PR+V27rPVkSQOqTCEY62bnhsZP8XKMMLpMNuKNY0wGeAebVoqcEi1n06uHaJTq3RQVyr7hEET9fdGikOtkzCwkyE2fT3vjcX/vGZsupd+ykQUGyrI9KNuzJGNOI6OOkxRYnhiCSaK2VsR6WOFibEFZW0J3nzkRVIrFrzzQrFi27iCKTJwCCdwBh5cQAluoAxVIHAHT/ACr450np035306uuTMdg7gD5yPH17MkrE=</latexit>

� 2 W 1,p, p > n
<latexit sha1_base64="aH1zxwCxHDcsqB3Yj3PeOvi15E0=">AAACAHicbVC7SgNBFJ2NrxhfUQsLRQaDYBHCbiy0kqCFlgmYB2TXMDuZTYbMzC4zs0JY0gh+iY2FInbBz7DzG/wJJ49CEw9cOJxzL/fe40eMKm3bX1ZqYXFpeSW9mllb39jcym7v1FQYS0yqOGShbPhIEUYFqWqqGWlEkiDuM1L3e1cjv35PpKKhuNX9iHgcdQQNKEbaSK3snnuNOEcuFbB+lzj5aJB3YXRhnJxdsMeA88SZklzpYFj5fjwcllvZT7cd4pgToTFDSjUdO9JegqSmmJFBxo0ViRDuoQ5pGioQJ8pLxg8M4LFR2jAIpSmh4Vj9PZEgrlSf+6aTI91Vs95I/M9rxjo49xIqolgTgSeLgphBHcJRGrBNJcGa9Q1BWFJzK8RdJBHWJrOMCcGZfXme1IoF57RQrJg0LsEEabAPjsAJcMAZKIEbUAZVgMEAPIEX8Go9WM/Wm/U+aU1Z05ld8AfWxw/1s5kM</latexit> .



Our new result:  (work in progress):

THEOREM:  If                           in 
coordinate system      , then there always 
exists a coordinate transformation   
such that in the new coordinate system,   

�, Riem(�) 2 L1
<latexit sha1_base64="Ma0aXTQBUEnL5u2JvE236MGxCzs=">AAACCnicbZC7TsMwFIadcivlVmBkMa2QikBVUgYYKxhgYCiIXqSmVI7rtFZtJ7IdpCjqzMLIa7AwgBArT8DWt8G9DNByJMuf/v8c2ef3QkaVtu2hlVpYXFpeSa9m1tY3Nrey2zs1FUQSkyoOWCAbHlKEUUGqmmpGGqEkiHuM1L3+xcivPxCpaCDudBySFkddQX2KkTZSO7vvXiLO0fEtJbww4UOXCnh9n5jL1/Ggnc3bRXtccB6cKeTLOffoeViOK+3st9sJcMSJ0JghpZqOHepWgqSmmJFBxo0UCRHuoy5pGhSIE9VKxqsM4IFROtAPpDlCw7H6eyJBXKmYe6aTI91Ts95I/M9rRto/ayVUhJEmAk8e8iMGdQBHucAOlQRrFhtAWFLzV4h7SCKsTXoZE4Izu/I81EpF56RYujFpnINJpcEeyIECcMApKIMrUAFVgMEjeAFv4N16sl6tD+tz0pqypjO74E9ZXz9U1Z0H</latexit>

x

<latexit sha1_base64="FZ8tFKiYxGY/+jxiz+f2cL7z0Kk=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8EgWIXdWGgjBm0sEzAXSEKYnZxNxsxemJkVw5InsLFQxFYfxt5GfBsnl0ITfxj4+P9zmHOOFwuutON8W5ml5ZXVtey6vbG5tb2T292rqSiRDKssEpFseFSh4CFWNdcCG7FEGngC697gapzX71AqHoU3ehhjO6C9kPucUW2syn0nl3cKzkRkEdwZ5C8+7PP4/csud3KfrW7EkgBDzQRVquk6sW6nVGrOBI7sVqIwpmxAe9g0GNIAVTudDDoiR8bpEj+S5oWaTNzfHSkNlBoGnqkMqO6r+Wxs/pc1E+2ftVMexonGkE0/8hNBdETGW5Mul8i0GBqgTHIzK2F9KinT5ja2OYI7v/Ii1IoF96RQrDj50iVMlYUDOIRjcOEUSnANZagCA4QHeIJn69Z6tF6s12lpxpr17MMfWW8/Rx2QPQ==</latexit>

x ! y

<latexit sha1_base64="bxStLSoVSBFAZDkr0Lz4rYyu6Ug=">AAAB7XicbVDLSgMxFL3js9ZX1aUiwSK4KjN1ocuiG5ct2Ae0Q8mkaRubSYYkIw5Dl+7duFDErb/Q73DnN/gTpo+Fth4IHM65l9xzgogzbVz3y1laXlldW89sZDe3tnd2c3v7NS1jRWiVSC5VI8CaciZo1TDDaSNSFIcBp/VgcD326/dUaSbFrUki6oe4J1iXEWysVHtoGYmSdi7vFtwJ0CLxZiRfOhpVvh+PR+V27rPVkSQOqTCEY62bnhsZP8XKMMLpMNuKNY0wGeAebVoqcEi1n06uHaJTq3RQVyr7hEET9fdGikOtkzCwkyE2fT3vjcX/vGZsupd+ykQUGyrI9KNuzJGNOI6OOkxRYnhiCSaK2VsR6WOFibEFZW0J3nzkRVIrFrzzQrFi27iCKTJwCCdwBh5cQAluoAxVIHAHT/ACr450np035306uuTMdg7gD5yPH17MkrE=</latexit>

� 2 W 1,p, p > n
<latexit sha1_base64="aH1zxwCxHDcsqB3Yj3PeOvi15E0=">AAACAHicbVC7SgNBFJ2NrxhfUQsLRQaDYBHCbiy0kqCFlgmYB2TXMDuZTYbMzC4zs0JY0gh+iY2FInbBz7DzG/wJJ49CEw9cOJxzL/fe40eMKm3bX1ZqYXFpeSW9mllb39jcym7v1FQYS0yqOGShbPhIEUYFqWqqGWlEkiDuM1L3e1cjv35PpKKhuNX9iHgcdQQNKEbaSK3snnuNOEcuFbB+lzj5aJB3YXRhnJxdsMeA88SZklzpYFj5fjwcllvZT7cd4pgToTFDSjUdO9JegqSmmJFBxo0ViRDuoQ5pGioQJ8pLxg8M4LFR2jAIpSmh4Vj9PZEgrlSf+6aTI91Vs95I/M9rxjo49xIqolgTgSeLgphBHcJRGrBNJcGa9Q1BWFJzK8RdJBHWJrOMCcGZfXme1IoF57RQrJg0LsEEabAPjsAJcMAZKIEbUAZVgMEAPIEX8Go9WM/Wm/U+aU1Z05ld8AfWxw/1s5kM</latexit>

Conclude:   GR shock wave solutions are 
one derivative more regular than they 
appear to be in the coordinate system in 
which they are constructed…



Our new result:  (work in progress):

THEOREM:  If                           in 
coordinate system      , then there always 
exists a coordinate transformation   
such that in the new coordinate system,   

�, Riem(�) 2 L1
<latexit sha1_base64="Ma0aXTQBUEnL5u2JvE236MGxCzs=">AAACCnicbZC7TsMwFIadcivlVmBkMa2QikBVUgYYKxhgYCiIXqSmVI7rtFZtJ7IdpCjqzMLIa7AwgBArT8DWt8G9DNByJMuf/v8c2ef3QkaVtu2hlVpYXFpeSa9m1tY3Nrey2zs1FUQSkyoOWCAbHlKEUUGqmmpGGqEkiHuM1L3+xcivPxCpaCDudBySFkddQX2KkTZSO7vvXiLO0fEtJbww4UOXCnh9n5jL1/Ggnc3bRXtccB6cKeTLOffoeViOK+3st9sJcMSJ0JghpZqOHepWgqSmmJFBxo0UCRHuoy5pGhSIE9VKxqsM4IFROtAPpDlCw7H6eyJBXKmYe6aTI91Ts95I/M9rRto/ayVUhJEmAk8e8iMGdQBHucAOlQRrFhtAWFLzV4h7SCKsTXoZE4Izu/I81EpF56RYujFpnINJpcEeyIECcMApKIMrUAFVgMEjeAFv4N16sl6tD+tz0pqypjO74E9ZXz9U1Z0H</latexit>

x

<latexit sha1_base64="FZ8tFKiYxGY/+jxiz+f2cL7z0Kk=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8EgWIXdWGgjBm0sEzAXSEKYnZxNxsxemJkVw5InsLFQxFYfxt5GfBsnl0ITfxj4+P9zmHOOFwuutON8W5ml5ZXVtey6vbG5tb2T292rqSiRDKssEpFseFSh4CFWNdcCG7FEGngC697gapzX71AqHoU3ehhjO6C9kPucUW2syn0nl3cKzkRkEdwZ5C8+7PP4/csud3KfrW7EkgBDzQRVquk6sW6nVGrOBI7sVqIwpmxAe9g0GNIAVTudDDoiR8bpEj+S5oWaTNzfHSkNlBoGnqkMqO6r+Wxs/pc1E+2ftVMexonGkE0/8hNBdETGW5Mul8i0GBqgTHIzK2F9KinT5ja2OYI7v/Ii1IoF96RQrDj50iVMlYUDOIRjcOEUSnANZagCA4QHeIJn69Z6tF6s12lpxpr17MMfWW8/Rx2QPQ==</latexit>

x ! y

<latexit sha1_base64="bxStLSoVSBFAZDkr0Lz4rYyu6Ug=">AAAB7XicbVDLSgMxFL3js9ZX1aUiwSK4KjN1ocuiG5ct2Ae0Q8mkaRubSYYkIw5Dl+7duFDErb/Q73DnN/gTpo+Fth4IHM65l9xzgogzbVz3y1laXlldW89sZDe3tnd2c3v7NS1jRWiVSC5VI8CaciZo1TDDaSNSFIcBp/VgcD326/dUaSbFrUki6oe4J1iXEWysVHtoGYmSdi7vFtwJ0CLxZiRfOhpVvh+PR+V27rPVkSQOqTCEY62bnhsZP8XKMMLpMNuKNY0wGeAebVoqcEi1n06uHaJTq3RQVyr7hEET9fdGikOtkzCwkyE2fT3vjcX/vGZsupd+ykQUGyrI9KNuzJGNOI6OOkxRYnhiCSaK2VsR6WOFibEFZW0J3nzkRVIrFrzzQrFi27iCKTJwCCdwBh5cQAluoAxVIHAHT/ACr450np035306uuTMdg7gD5yPH17MkrE=</latexit>

� 2 W 1,p, p > n
<latexit sha1_base64="aH1zxwCxHDcsqB3Yj3PeOvi15E0=">AAACAHicbVC7SgNBFJ2NrxhfUQsLRQaDYBHCbiy0kqCFlgmYB2TXMDuZTYbMzC4zs0JY0gh+iY2FInbBz7DzG/wJJ49CEw9cOJxzL/fe40eMKm3bX1ZqYXFpeSW9mllb39jcym7v1FQYS0yqOGShbPhIEUYFqWqqGWlEkiDuM1L3e1cjv35PpKKhuNX9iHgcdQQNKEbaSK3snnuNOEcuFbB+lzj5aJB3YXRhnJxdsMeA88SZklzpYFj5fjwcllvZT7cd4pgToTFDSjUdO9JegqSmmJFBxo0ViRDuoQ5pGioQJ8pLxg8M4LFR2jAIpSmh4Vj9PZEgrlSf+6aTI91Vs95I/M9rxjo49xIqolgTgSeLgphBHcJRGrBNJcGa9Q1BWFJzK8RdJBHWJrOMCcGZfXme1IoF57RQrJg0LsEEabAPjsAJcMAZKIEbUAZVgMEAPIEX8Go9WM/Wm/U+aU1Z05ld8AfWxw/1s5kM</latexit>

Conclude:   This holds for vacuum, non-
vacuum and GR shock wave solutions, 
without any symmetry or technical 
assumptions whatsoever…



Our new result:  (work in progress):

THEOREM:  If                           in 
coordinate system      , then there always 
exists a coordinate transformation   
such that in the new coordinate system,   

�, Riem(�) 2 L1
<latexit sha1_base64="Ma0aXTQBUEnL5u2JvE236MGxCzs=">AAACCnicbZC7TsMwFIadcivlVmBkMa2QikBVUgYYKxhgYCiIXqSmVI7rtFZtJ7IdpCjqzMLIa7AwgBArT8DWt8G9DNByJMuf/v8c2ef3QkaVtu2hlVpYXFpeSa9m1tY3Nrey2zs1FUQSkyoOWCAbHlKEUUGqmmpGGqEkiHuM1L3+xcivPxCpaCDudBySFkddQX2KkTZSO7vvXiLO0fEtJbww4UOXCnh9n5jL1/Ggnc3bRXtccB6cKeTLOffoeViOK+3st9sJcMSJ0JghpZqOHepWgqSmmJFBxo0UCRHuoy5pGhSIE9VKxqsM4IFROtAPpDlCw7H6eyJBXKmYe6aTI91Ts95I/M9rRto/ayVUhJEmAk8e8iMGdQBHucAOlQRrFhtAWFLzV4h7SCKsTXoZE4Izu/I81EpF56RYujFpnINJpcEeyIECcMApKIMrUAFVgMEjeAFv4N16sl6tD+tz0pqypjO74E9ZXz9U1Z0H</latexit>

x

<latexit sha1_base64="FZ8tFKiYxGY/+jxiz+f2cL7z0Kk=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8EgWIXdWGgjBm0sEzAXSEKYnZxNxsxemJkVw5InsLFQxFYfxt5GfBsnl0ITfxj4+P9zmHOOFwuutON8W5ml5ZXVtey6vbG5tb2T292rqSiRDKssEpFseFSh4CFWNdcCG7FEGngC697gapzX71AqHoU3ehhjO6C9kPucUW2syn0nl3cKzkRkEdwZ5C8+7PP4/csud3KfrW7EkgBDzQRVquk6sW6nVGrOBI7sVqIwpmxAe9g0GNIAVTudDDoiR8bpEj+S5oWaTNzfHSkNlBoGnqkMqO6r+Wxs/pc1E+2ftVMexonGkE0/8hNBdETGW5Mul8i0GBqgTHIzK2F9KinT5ja2OYI7v/Ii1IoF96RQrDj50iVMlYUDOIRjcOEUSnANZagCA4QHeIJn69Z6tF6s12lpxpr17MMfWW8/Rx2QPQ==</latexit>

x ! y

<latexit sha1_base64="bxStLSoVSBFAZDkr0Lz4rYyu6Ug=">AAAB7XicbVDLSgMxFL3js9ZX1aUiwSK4KjN1ocuiG5ct2Ae0Q8mkaRubSYYkIw5Dl+7duFDErb/Q73DnN/gTpo+Fth4IHM65l9xzgogzbVz3y1laXlldW89sZDe3tnd2c3v7NS1jRWiVSC5VI8CaciZo1TDDaSNSFIcBp/VgcD326/dUaSbFrUki6oe4J1iXEWysVHtoGYmSdi7vFtwJ0CLxZiRfOhpVvh+PR+V27rPVkSQOqTCEY62bnhsZP8XKMMLpMNuKNY0wGeAebVoqcEi1n06uHaJTq3RQVyr7hEET9fdGikOtkzCwkyE2fT3vjcX/vGZsupd+ykQUGyrI9KNuzJGNOI6OOkxRYnhiCSaK2VsR6WOFibEFZW0J3nzkRVIrFrzzQrFi27iCKTJwCCdwBh5cQAluoAxVIHAHT/ACr450np035306uuTMdg7gD5yPH17MkrE=</latexit>

� 2 W 1,p, p > n
<latexit sha1_base64="aH1zxwCxHDcsqB3Yj3PeOvi15E0=">AAACAHicbVC7SgNBFJ2NrxhfUQsLRQaDYBHCbiy0kqCFlgmYB2TXMDuZTYbMzC4zs0JY0gh+iY2FInbBz7DzG/wJJ49CEw9cOJxzL/fe40eMKm3bX1ZqYXFpeSW9mllb39jcym7v1FQYS0yqOGShbPhIEUYFqWqqGWlEkiDuM1L3e1cjv35PpKKhuNX9iHgcdQQNKEbaSK3snnuNOEcuFbB+lzj5aJB3YXRhnJxdsMeA88SZklzpYFj5fjwcllvZT7cd4pgToTFDSjUdO9JegqSmmJFBxo0ViRDuoQ5pGioQJ8pLxg8M4LFR2jAIpSmh4Vj9PZEgrlSf+6aTI91Vs95I/M9rxjo49xIqolgTgSeLgphBHcJRGrBNJcGa9Q1BWFJzK8RdJBHWJrOMCcGZfXme1IoF57RQrJg0LsEEabAPjsAJcMAZKIEbUAZVgMEAPIEX8Go9WM/Wm/U+aU1Z05ld8AfWxw/1s5kM</latexit>

Corollary:   GR shock wave solutions are 
nonsingular solutions…



This tells us that we can solve the Einstein 
equations in coordinate systems in which 
the equations are simpler and solution 
metrics are one order below optimal, and 
still guarantee the existence of other 
coordinate systems in which the metric 
exhibits optimal regularity, i.e., two 
derivatives above its curvature tensor.  



This tells us that if the metric loses a 
derivative relative to the curvature in a 
numerical simulation, it is always a failure of 
the coordinate system, and not a 
geometrical property of the spacetime…



Comparison with other results: 

Prior results regarding the regularity of 
solutions of Einstein's equations were 
derived from estimates for nonlinear wave 
equations in a 3+1 formulation of General 
Relativity.   

For us the boost in regularity is derived 
from Jacobians which solve 4-d elliptic 
equations tailored to the cancelation of 
derivatives at leading order…



Comparison with other results: 

Cf Harmonic Coordinates:

�gij = Rij
<latexit sha1_base64="nDVmOCJIvuIgrp4xPfWj87yx10w=">AAAB/XicbVDLSsNAFJ3UV62v+Ni5GSyCq5JUQTdCURcuq9gHtCFMppN27OTBzI1QQ/FX3LhQxK3/4c6/cZpmoa0HLvdwzr3MnePFgiuwrG+jsLC4tLxSXC2trW9sbpnbO00VJZKyBo1EJNseUUzwkDWAg2DtWDISeIK1vOHlxG89MKl4FN7BKGZOQPoh9zkloCXX3OteMQEE992U34/Pb7PmmmWrYmXA88TOSRnlqLvmV7cX0SRgIVBBlOrYVgxOSiRwKti41E0Uiwkdkj7raBqSgCknza4f40Ot9LAfSV0h4Ez9vZGSQKlR4OnJgMBAzXoT8T+vk4B/5qQ8jBNgIZ0+5CcCQ4QnUeAel4yCGGlCqOT6VkwHRBIKOrCSDsGe/fI8aVYr9nGlenNSrl3kcRTRPjpAR8hGp6iGrlEdNRBFj+gZvaI348l4Md6Nj+lowch3dtEfGJ8/VfmVJw==</latexit>

Euclidean Case:



Comparison with other results: 

Cf Harmonic Coordinates:

�gij = Rij
<latexit sha1_base64="nDVmOCJIvuIgrp4xPfWj87yx10w=">AAAB/XicbVDLSsNAFJ3UV62v+Ni5GSyCq5JUQTdCURcuq9gHtCFMppN27OTBzI1QQ/FX3LhQxK3/4c6/cZpmoa0HLvdwzr3MnePFgiuwrG+jsLC4tLxSXC2trW9sbpnbO00VJZKyBo1EJNseUUzwkDWAg2DtWDISeIK1vOHlxG89MKl4FN7BKGZOQPoh9zkloCXX3OteMQEE992U34/Pb7PmmmWrYmXA88TOSRnlqLvmV7cX0SRgIVBBlOrYVgxOSiRwKti41E0Uiwkdkj7raBqSgCknza4f40Ot9LAfSV0h4Ez9vZGSQKlR4OnJgMBAzXoT8T+vk4B/5qQ8jBNgIZ0+5CcCQ4QnUeAel4yCGGlCqOT6VkwHRBIKOrCSDsGe/fI8aVYr9nGlenNSrl3kcRTRPjpAR8hGp6iGrlEdNRBFj+gZvaI348l4Md6Nj+lowch3dtEfGJ8/VfmVJw==</latexit>

Euclidean Case:

Thm:  (Gromov) the metric is two derivatives smoother 
than the curvature



Comparison with other results: 

Cf Harmonic Coordinates:

(Regularity of g is derived from the source R)

�gij = Rij
<latexit sha1_base64="nDVmOCJIvuIgrp4xPfWj87yx10w=">AAAB/XicbVDLSsNAFJ3UV62v+Ni5GSyCq5JUQTdCURcuq9gHtCFMppN27OTBzI1QQ/FX3LhQxK3/4c6/cZpmoa0HLvdwzr3MnePFgiuwrG+jsLC4tLxSXC2trW9sbpnbO00VJZKyBo1EJNseUUzwkDWAg2DtWDISeIK1vOHlxG89MKl4FN7BKGZOQPoh9zkloCXX3OteMQEE992U34/Pb7PmmmWrYmXA88TOSRnlqLvmV7cX0SRgIVBBlOrYVgxOSiRwKti41E0Uiwkdkj7raBqSgCknza4f40Ot9LAfSV0h4Ez9vZGSQKlR4OnJgMBAzXoT8T+vk4B/5qQ8jBNgIZ0+5CcCQ4QnUeAel4yCGGlCqOT6VkwHRBIKOrCSDsGe/fI8aVYr9nGlenNSrl3kcRTRPjpAR8hGp6iGrlEdNRBFj+gZvaI348l4Md6Nj+lowch3dtEfGJ8/VfmVJw==</latexit>

Euclidean Case:

Thm:  (Gromov) the metric is two derivatives smoother 
than the curvature



Cf Harmonic Coordinates:

Lorentzian Case: ⇤gij = Rij
<latexit sha1_base64="3i112bBWuB8nPpmekDK/UKNaZgU=">AAAB+3icbVC7TsMwFHXKq7Q8QhlZLAoSU5WUARakqiyMBdGH1FaR4zqtqeNEtlO1ivIrLAwgxAo/wB+w8SEw46YdoOVIV/fonHvl6+OGjEplWZ9GZmV1bX0ju5nLb23v7Jp7hYYMIoFJHQcsEC0XScIoJ3VFFSOtUBDku4w03eHl1G+OiJA04LdqEpKuj/qcehQjpSXHLHSqwRj2nZjeJRc3aXPMolWyUsBlYs9JsXL09fY+yn/XHPOj0wtw5BOuMENStm0rVN0YCUUxI0muE0kSIjxEfdLWlCOfyG6c3p7AY630oBcIXVzBVP29ESNfyonv6kkfqYFc9Kbif147Ut55N6Y8jBThePaQFzGoAjgNAvaoIFixiSYIC6pvhXiABMJKx5XTIdiLX14mjXLJPi2Vr3UaVTBDFhyAQ3ACbHAGKuAK1EAdYDAG9+ARPBmJ8WA8Gy+z0Ywx39kHf2C8/gCa/ZiX</latexit>

Comparison with other results: 



Cf Harmonic Coordinates:

(Regularity of g is derived from the boundary)

Lorentzian Case: ⇤gij = Rij
<latexit sha1_base64="3i112bBWuB8nPpmekDK/UKNaZgU=">AAAB+3icbVC7TsMwFHXKq7Q8QhlZLAoSU5WUARakqiyMBdGH1FaR4zqtqeNEtlO1ivIrLAwgxAo/wB+w8SEw46YdoOVIV/fonHvl6+OGjEplWZ9GZmV1bX0ju5nLb23v7Jp7hYYMIoFJHQcsEC0XScIoJ3VFFSOtUBDku4w03eHl1G+OiJA04LdqEpKuj/qcehQjpSXHLHSqwRj2nZjeJRc3aXPMolWyUsBlYs9JsXL09fY+yn/XHPOj0wtw5BOuMENStm0rVN0YCUUxI0muE0kSIjxEfdLWlCOfyG6c3p7AY630oBcIXVzBVP29ESNfyonv6kkfqYFc9Kbif147Ut55N6Y8jBThePaQFzGoAjgNAvaoIFixiSYIC6pvhXiABMJKx5XTIdiLX14mjXLJPi2Vr3UaVTBDFhyAQ3ACbHAGKuAK1EAdYDAG9+ARPBmJ8WA8Gy+z0Ywx39kHf2C8/gCa/ZiX</latexit>

Comparison with other results: 



Cf Harmonic Coordinates:

(Regularity of g is derived from the boundary)

Lorentzian Case: ⇤gij = Rij
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Optimal regularity of g is difficult problem…



In the 3+1 setting, spacetime regularity 
is derived from the induced metric and 
induced second fundamental form on 
Cauchy hyper-surfaces.   

Comparison with other results: 



In the 3+1 setting, spacetime regularity 
is derived from the induced metric and 
induced second fundamental form on 
Cauchy hyper-surfaces.   

But the second fundamental form is no 
more regular than the curvature for non-
optimal connections.   

Comparison with other results: 



Conclude:   To deduce our theorem for non-
optimal solutions from the 3+1 framework,  
the metric and induced second fundamental 
form needs to be regularized on the surface.   

We gave up on the 3+1 approach early on 
because we didn’t know how to do this. 

Comparison with other results: 



Most work in the 3+1 framework applies to 
vacuum spacetimes 

Comparison with other results: 

Rij = 0
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Most work in the 3+1 framework applies to 
vacuum spacetimes 

Our results based on the Regularity 
Transformation equations apply to vacuum
and non-vacuum spacetimes alike, with no 
symmetry assumptions.   
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Rij = 0
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For example, let’s compare our results 
with what can be derived from the 
celebrated resolution of the bounded L2 
conjecture:

Comparison with other results: 
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THEOREM 1.6 (Main theorem). Let (M, g) an asymptotically
flat solution to the Einstein vacuum equations (1.1) together with
a maximal foliation by space-like hypersurfaces ⌃

t

defined as level
hypersurfaces of a time function t. Assume that the initial slice
(⌃0, g, k) is such that the Ricci curvature Ric 2 L2(⌃0), rk 2
L2(⌃0), and ⌃0 has a strictly positive volume radius on scales  1,
i.e. r

vol

(⌃0, 1) > 0. Then,

(1) L2 regularity. There exists a time

T = T (kRick
L

2(⌃0), krkk
L

2(⌃0), rvol(⌃0, 1)) > 0

and a constant

C = C(kRick
L

2(⌃0), krkk
L

2(⌃0), rvol(⌃0, 1)) > 0

such that the following control holds on 0  t  T :

kRk
L

1
[0,T ]L

2(⌃t)  C, krkk
L

1
[0,T ]L

2(⌃t)  C, and inf
0tT

r
vol

(⌃
t

, 1) � 1.

(2) Higher regularity. Within the same time interval as in part
(1) we also have the higher derivative estimates,
X

|↵|m

kD(↵)Rk
L

1
[0,T ]L

2(⌃t)  C
m

X

im

⇥
kr(i)Rick

L

2(⌃0) + kr(i)rkk
L

2(⌃0)

⇤
,

where C
m

depends only on the previous C and m.

Remark 1.7. Since the core of the main theorem is local in nature
we do not need to be very precise here with our asymptotic flatness
assumption...
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Shorter version…



THEOREM 1.6 (Main theorem). Let (M, g) an asymp-
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(1.1) together with a maximal foliation by space-like hy-
persurfaces ⌃

t

defined as level hypersurfaces of a time
function t. Assume that the initial slice (⌃0, g, k) is such
that the Ricci curvature Ric 2 L2(⌃0), rk 2 L2(⌃0),
and ⌃0 has a strictly positive volume radius on scales
 1, i.e. r

vol

(⌃0, 1) > 0. Then the following control
holds on 0  t  T :

kRk
L

1
[0,T ]L

2(⌃t)  C, krkk
L

1
[0,T ]L

2(⌃t)  C

inf
0tT

r
vol

(⌃
t

, 1) � 1.

(2) Higher regularity. Within the same time interval as
in part (1) we also have the higher derivative estimates,
X

|↵|m

kD(↵)Rk
L

1
[0,T ]L

2(⌃t)  C
m

X

im

h
kr(i)Rick

L

2(⌃0) + kr(i)rkk
L

2(⌃0)

i
,

where C
m

depends only on the previous C and m.
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<latexit sha1_base64="3/DbNiAwdBR6EQDVN9zPe2eQpjU="></latexit>



THEOREM 1.6 (Main theorem). Let (M, g) an asymp-
totically flat solution to the Einstein vacuum equations
(1.1) together with a maximal foliation by space-like hy-
persurfaces ⌃

t

defined as level hypersurfaces of a time
function t. Assume that the initial slice (⌃0, g, k) is such
that the Ricci curvature Ric 2 L2(⌃0), rk 2 L2(⌃0),
and ⌃0 has a strictly positive volume radius on scales
 1, i.e. r

vol

(⌃0, 1) > 0. Then the following control
holds on 0  t  T :

kRk
L

1
[0,T ]L

2(⌃t)  C, krkk
L

1
[0,T ]L

2(⌃t)  C

inf
0tT

r
vol

(⌃
t

, 1) � 1.

(2) Higher regularity. Within the same time interval as
in part (1) we also have the higher derivative estimates,
X

|↵|m

kD(↵)Rk
L

1
[0,T ]L

2(⌃t)  C
m

X

im

h
kr(i)Rick

L

2(⌃0) + kr(i)rkk
L

2(⌃0)

i
,

where C
m

depends only on the previous C and m.

Remark 1.7. Since the core of the main theorem is
local in nature we do not need to be very precise here
with our asymptotic flatness assumption...

<latexit sha1_base64="3/DbNiAwdBR6EQDVN9zPe2eQpjU="></latexit>



THEOREM 1.6 (Main theorem). Let (M, g) an asymp-
totically flat solution to the Einstein vacuum equations
(1.1) together with a maximal foliation by space-like hy-
persurfaces ⌃

t

defined as level hypersurfaces of a time
function t. Assume that the initial slice (⌃0, g, k) is such
that the Ricci curvature Ric 2 L2(⌃0), rk 2 L2(⌃0),
and ⌃0 has a strictly positive volume radius on scales
 1, i.e. r

vol

(⌃0, 1) > 0. Then the following control
holds on 0  t  T :

kRk
L

1
[0,T ]L

2(⌃t)  C, krkk
L

1
[0,T ]L

2(⌃t)  C

inf
0tT

r
vol

(⌃
t

, 1) � 1.

(2) Higher regularity. Within the same time interval as
in part (1) we also have the higher derivative estimates,
X

|↵|m

kD(↵)Rk
L

1
[0,T ]L

2(⌃t)  C
m

X

im

h
kr(i)Rick

L

2(⌃0) + kr(i)rkk
L

2(⌃0)

i
,

where C
m

depends only on the previous C and m.

Remark 1.7. Since the core of the main theorem is
local in nature we do not need to be very precise here
with our asymptotic flatness assumption...

<latexit sha1_base64="3/DbNiAwdBR6EQDVN9zPe2eQpjU="></latexit>

It’s not an existence theory…
It assumes a solution of the 
Einstein equations…
—Our theory applies to
 any connection… 
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Applies to vacuum 
Einstein equations
—Our theorem applies 
to any soln of  

G = 0
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where C
m
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Remark 1.7. Since the core of the main theorem is
local in nature we do not need to be very precise here
with our asymptotic flatness assumption...
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Applies to vacuum 
Einstein equations
—Our theorem applies 
to any soln of  

G = 0
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where C
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depends only on the previous C and m.

Remark 1.7. Since the core of the main theorem is
local in nature we do not need to be very precise here
with our asymptotic flatness assumption...
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The assumption of the L2 Theorem is:

Ric 2 L2(⌃0), rk 2 L2(⌃0)
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Remark 1.7. Since the core of the main theorem is
local in nature we do not need to be very precise here
with our asymptotic flatness assumption...
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Thus:   Their assumption requires the 
second fundamental form be one 
degree smoother than curvature…



THEOREM 1.6 (Main theorem). Let (M, g) an asymp-
totically flat solution to the Einstein vacuum equations
(1.1) together with a maximal foliation by space-like hy-
persurfaces ⌃

t

defined as level hypersurfaces of a time
function t. Assume that the initial slice (⌃0, g, k) is such
that the Ricci curvature Ric 2 L2(⌃0), rk 2 L2(⌃0),
and ⌃0 has a strictly positive volume radius on scales
 1, i.e. r

vol

(⌃0, 1) > 0. Then the following control
holds on 0  t  T :

kRk
L

1
[0,T ]L

2(⌃t)  C, krkk
L

1
[0,T ]L

2(⌃t)  C

inf
0tT

r
vol

(⌃
t

, 1) � 1.

(2) Higher regularity. Within the same time interval as
in part (1) we also have the higher derivative estimates,
X

|↵|m

kD(↵)Rk
L

1
[0,T ]L

2(⌃t)  C
m

X

im

h
kr(i)Rick

L

2(⌃0) + kr(i)rkk
L

2(⌃0)

i
,

where C
m

depends only on the previous C and m.

Remark 1.7. Since the core of the main theorem is
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The RT-equations apply to any 
connection satisfying…

�, Riem(�) 2 L1
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But             means             � 2 L1
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on Cauchy hyper-surfaces…
so … rk /2 L2
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where C
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Remark 1.7. Since the core of the main theorem is
local in nature we do not need to be very precise here
with our asymptotic flatness assumption...
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Conclude:   The L2 theory 
does not apply when                         

�, Riem(�) 2 L1
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 Even for vacuum solutions…                         



THEOREM 1.6 (Main theorem). Let (M, g) an asymptotically
flat solution to the Einstein vacuum equations (1.1) together with
a maximal foliation by space-like hypersurfaces ⌃

t

defined as level
hypersurfaces of a time function t. Assume that the initial slice
(⌃0, g, k) is such that the Ricci curvature Ric 2 L2(⌃0), rk 2
L2(⌃0), and ⌃0 has a strictly positive volume radius on scales  1,
i.e. r

vol

(⌃0, 1) > 0. Then,

(1) L2 regularity. There exists a time

T = T (kRick
L

2(⌃0), krkk
L

2(⌃0), rvol(⌃0, 1)) > 0

and a constant

C = C(kRick
L

2(⌃0), krkk
L

2(⌃0), rvol(⌃0, 1)) > 0

such that the following control holds on 0  t  T :

kRk
L

1
[0,T ]L

2(⌃t)  C, krkk
L

1
[0,T ]L

2(⌃t)  C, and inf
0tT

r
vol

(⌃
t

, 1) � 1.

(2) Higher regularity. Within the same time interval as in part
(1) we also have the higher derivative estimates,
X

|↵|m

kD(↵)Rk
L

1
[0,T ]L

2(⌃t)  C
m

X

im

⇥
kr(i)Rick

L

2(⌃0) + kr(i)rkk
L

2(⌃0)

⇤
,

where C
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Remark 1.7. Since the core of the main theorem is local in nature
we do not need to be very precise here with our asymptotic flatness
assumption...
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(Note their problem is local
 like ours…)



Conclude:   As it stands…without 
constructing surfaces on which k is one 
order smoother…



The Regularity Transformation equations 
apply at regularities too low to apply the 
L2 Existence Theory…

Conclude:   As it stands…without 
constructing surfaces on which k is one 
order smoother…



I.e., in case �, Riem(�), k 2 L1
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the L2 Existence Theory does not apply

The Regularity Transformation equations 
apply at regularities too low to apply the 
L2 Existence Theory…

Conclude:   As it stands…without 
constructing surfaces on which k is one 
order smoother…



Even in the case �, k, Riem(�) 2 W 1,p, p > n
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Even in the case �, k, Riem(�) 2 W 1,p, p > n
<latexit sha1_base64="fTWTt9W7Iy5C4m9aF++HMqrRwcQ=">AAACDXicbVBLSwMxGMzWV62vqkcvwSpUWMpuFfQkRQ96rGIf0F1LNk3b0CS7JFmhLP0DXvwrXjwo4tW7N/+NabsHbR0ITGbmI/kmiBhV2nG+rczC4tLySnY1t7a+sbmV396pqzCWmNRwyELZDJAijApS01Qz0owkQTxgpBEMLsd+44FIRUNxp4cR8TnqCdqlGGkjtfMH3hXiHNkD+5YSXpzejjwqYOM+ce1oZEfnJlZwSs4EcJ64KSmAFNV2/svrhDjmRGjMkFIt14m0nyCpKWZklPNiRSKEB6hHWoYKxInyk8k2I3holA7shtIcoeFE/T2RIK7UkAcmyZHuq1lvLP7ntWLdPfMTKqJYE4GnD3VjBnUIx9XADpUEazY0BGFJzV8h7iOJsDYF5kwJ7uzK86ReLrnHpfLNSaFykdaRBXtgHxSBC05BBVyDKqgBDB7BM3gFb9aT9WK9Wx/TaMZKZ3bBH1ifPxKPmks=</latexit>

…L2 Regularity Theorem only gives � 2 H1
<latexit sha1_base64="vz0i15Rz3L4/5PXRrBOIY1SiUhc=">AAAB+HicbVBNSwMxEJ2tX7V+dNWjl2ARPJXdKuix6MEeK9gP6NaSTdM2NMkuSVaoS3+JFw+KePWnePPfmLZ70NYHA4/3ZpiZF8acaeN5305ubX1jcyu/XdjZ3dsvugeHTR0litAGiXik2iHWlDNJG4YZTtuxoliEnLbC8c3Mbz1SpVkk780kpl2Bh5INGMHGSj23GNxiIXDAJKo9pP6055a8sjcHWiV+RkqQod5zv4J+RBJBpSEca93xvdh0U6wMI5xOC0GiaYzJGA9px1KJBdXddH74FJ1apY8GkbIlDZqrvydSLLSeiNB2CmxGetmbif95ncQMrropk3FiqCSLRYOEIxOhWQqozxQlhk8swUQxeysiI6wwMTargg3BX355lTQrZf+8XLm7KFWvszjycAwncAY+XEIValCHBhBI4Ble4c15cl6cd+dj0Zpzspkj+APn8wf8AZKm</latexit>



Even in the case �, k, Riem(�) 2 W 1,p, p > n
<latexit sha1_base64="fTWTt9W7Iy5C4m9aF++HMqrRwcQ=">AAACDXicbVBLSwMxGMzWV62vqkcvwSpUWMpuFfQkRQ96rGIf0F1LNk3b0CS7JFmhLP0DXvwrXjwo4tW7N/+NabsHbR0ITGbmI/kmiBhV2nG+rczC4tLySnY1t7a+sbmV396pqzCWmNRwyELZDJAijApS01Qz0owkQTxgpBEMLsd+44FIRUNxp4cR8TnqCdqlGGkjtfMH3hXiHNkD+5YSXpzejjwqYOM+ce1oZEfnJlZwSs4EcJ64KSmAFNV2/svrhDjmRGjMkFIt14m0nyCpKWZklPNiRSKEB6hHWoYKxInyk8k2I3holA7shtIcoeFE/T2RIK7UkAcmyZHuq1lvLP7ntWLdPfMTKqJYE4GnD3VjBnUIx9XADpUEazY0BGFJzV8h7iOJsDYF5kwJ7uzK86ReLrnHpfLNSaFykdaRBXtgHxSBC05BBVyDKqgBDB7BM3gFb9aT9WK9Wx/TaMZKZ3bBH1ifPxKPmks=</latexit>

…because you need to estimate 

Ric 2 L2(⌃)
<latexit sha1_base64="hZduAu0ewMvEt7WhBW7iuhsg3L0=">AAAB/HicbVC7TsMwFHV4lvIKdGSxqJDKUiUFCcYKFgaG8uhDakLluE5r1XYi20GKovIrLAwgxMqHsPE3uG0GaDnSlY7OuVf33hPEjCrtON/W0vLK6tp6YaO4ubW9s2vv7bdUlEhMmjhikewESBFGBWlqqhnpxJIgHjDSDkaXE7/9SKSikbjXaUx8jgaChhQjbaSeXbql2KMCXj/UKt4dHXB0DHt22ak6U8BF4uakDHI0evaX149wwonQmCGluq4Taz9DUlPMyLjoJYrECI/QgHQNFYgT5WfT48fwyCh9GEbSlNBwqv6eyBBXKuWB6eRID9W8NxH/87qJDs/9jIo40UTg2aIwYVBHcJIE7FNJsGapIQhLam6FeIgkwtrkVTQhuPMvL5JWreqeVGs3p+X6RR5HARyAQ1ABLjgDdXAFGqAJMEjBM3gFb9aT9WK9Wx+z1iUrnymBP7A+fwCl2pN4</latexit>

k 2 H1(⌃)
<latexit sha1_base64="yNTUAWHOLmz+IwlWcQbpTp/er2o=">AAAB+nicbVBNT8JAEJ36ifhV9OhlIzHBC2nRRI9ELxwxykdCK9kuC2zYbpvdrYZUfooXDxrj1V/izX/jAj0o+JJJXt6bycy8IOZMacf5tlZW19Y3NnNb+e2d3b19u3DQVFEiCW2QiEeyHWBFORO0oZnmtB1LisOA01Ywup76rQcqFYvEnR7H1A/xQLA+I1gbqWsXRh4TqHbvlrxbNgjxKeraRafszICWiZuRImSod+0vrxeRJKRCE46V6rhOrP0US80Ip5O8lygaYzLCA9oxVOCQKj+dnT5BJ0bpoX4kTQmNZurviRSHSo3DwHSGWA/VojcV//M6ie5f+ikTcaKpIPNF/YQjHaFpDqjHJCWajw3BRDJzKyJDLDHRJq28CcFdfHmZNCtl96xcuTkvVq+yOHJwBMdQAhcuoAo1qEMDCDzCM7zCm/VkvVjv1se8dcXKZg7hD6zPHzgxkqw=</latexit>

…L2 Regularity Theorem only gives � 2 H1
<latexit sha1_base64="vz0i15Rz3L4/5PXRrBOIY1SiUhc=">AAAB+HicbVBNSwMxEJ2tX7V+dNWjl2ARPJXdKuix6MEeK9gP6NaSTdM2NMkuSVaoS3+JFw+KePWnePPfmLZ70NYHA4/3ZpiZF8acaeN5305ubX1jcyu/XdjZ3dsvugeHTR0litAGiXik2iHWlDNJG4YZTtuxoliEnLbC8c3Mbz1SpVkk780kpl2Bh5INGMHGSj23GNxiIXDAJKo9pP6055a8sjcHWiV+RkqQod5zv4J+RBJBpSEca93xvdh0U6wMI5xOC0GiaYzJGA9px1KJBdXddH74FJ1apY8GkbIlDZqrvydSLLSeiNB2CmxGetmbif95ncQMrropk3FiqCSLRYOEIxOhWQqozxQlhk8swUQxeysiI6wwMTargg3BX355lTQrZf+8XLm7KFWvszjycAwncAY+XEIValCHBhBI4Ble4c15cl6cd+dj0Zpzspkj+APn8wf8AZKm</latexit>



…L2 Regularity Theorem only gives � 2 H1
<latexit sha1_base64="vz0i15Rz3L4/5PXRrBOIY1SiUhc=">AAAB+HicbVBNSwMxEJ2tX7V+dNWjl2ARPJXdKuix6MEeK9gP6NaSTdM2NMkuSVaoS3+JFw+KePWnePPfmLZ70NYHA4/3ZpiZF8acaeN5305ubX1jcyu/XdjZ3dsvugeHTR0litAGiXik2iHWlDNJG4YZTtuxoliEnLbC8c3Mbz1SpVkk780kpl2Bh5INGMHGSj23GNxiIXDAJKo9pP6055a8sjcHWiV+RkqQod5zv4J+RBJBpSEca93xvdh0U6wMI5xOC0GiaYzJGA9px1KJBdXddH74FJ1apY8GkbIlDZqrvydSLLSeiNB2CmxGetmbif95ncQMrropk3FiqCSLRYOEIxOhWQqozxQlhk8swUQxeysiI6wwMTargg3BX355lTQrZf+8XLm7KFWvszjycAwncAY+XEIValCHBhBI4Ble4c15cl6cd+dj0Zpzspkj+APn8wf8AZKm</latexit>

…because you need to estimate 

Riem(�) 2 L2
<latexit sha1_base64="4mBTpSuimhpbuIyQrJG8rxoItBM=">AAAB/nicbVDLSgNBEJz1GeNrVTx5GQxCvITdKOgx6EEPHqKYB2Rj6J1MkiEzs8vMrBCWgL/ixYMiXv0Ob/6Nk8dBEwsaiqpuurvCmDNtPO/bWVhcWl5Zzaxl1zc2t7bdnd2qjhJFaIVEPFL1EDTlTNKKYYbTeqwoiJDTWti/HPm1R6o0i+S9GcS0KaArWYcRMFZquft3jIp8cAVCwHHAJL55SIvDlpvzCt4YeJ74U5JDU5Rb7lfQjkgiqDSEg9YN34tNMwVlGOF0mA0STWMgfejShqUSBNXNdHz+EB9ZpY07kbIlDR6rvydSEFoPRGg7BZienvVG4n9eIzGd82bKZJwYKslkUSfh2ER4lAVuM0WJ4QNLgChmb8WkBwqIsYllbQj+7MvzpFos+CeF4u1prnQxjSODDtAhyiMfnaESukZlVEEEpegZvaI358l5cd6dj0nrgjOd2UN/4Hz+ANnslMU=</latexit>

which gives 

Ric 2 L2(⌃)
<latexit sha1_base64="hZduAu0ewMvEt7WhBW7iuhsg3L0=">AAAB/HicbVC7TsMwFHV4lvIKdGSxqJDKUiUFCcYKFgaG8uhDakLluE5r1XYi20GKovIrLAwgxMqHsPE3uG0GaDnSlY7OuVf33hPEjCrtON/W0vLK6tp6YaO4ubW9s2vv7bdUlEhMmjhikewESBFGBWlqqhnpxJIgHjDSDkaXE7/9SKSikbjXaUx8jgaChhQjbaSeXbql2KMCXj/UKt4dHXB0DHt22ak6U8BF4uakDHI0evaX149wwonQmCGluq4Taz9DUlPMyLjoJYrECI/QgHQNFYgT5WfT48fwyCh9GEbSlNBwqv6eyBBXKuWB6eRID9W8NxH/87qJDs/9jIo40UTg2aIwYVBHcJIE7FNJsGapIQhLam6FeIgkwtrkVTQhuPMvL5JWreqeVGs3p+X6RR5HARyAQ1ABLjgDdXAFGqAJMEjBM3gFb9aT9WK9Wx+z1iUrnymBP7A+fwCl2pN4</latexit>

k 2 H1(⌃)
<latexit sha1_base64="yNTUAWHOLmz+IwlWcQbpTp/er2o=">AAAB+nicbVBNT8JAEJ36ifhV9OhlIzHBC2nRRI9ELxwxykdCK9kuC2zYbpvdrYZUfooXDxrj1V/izX/jAj0o+JJJXt6bycy8IOZMacf5tlZW19Y3NnNb+e2d3b19u3DQVFEiCW2QiEeyHWBFORO0oZnmtB1LisOA01Ywup76rQcqFYvEnR7H1A/xQLA+I1gbqWsXRh4TqHbvlrxbNgjxKeraRafszICWiZuRImSod+0vrxeRJKRCE46V6rhOrP0US80Ip5O8lygaYzLCA9oxVOCQKj+dnT5BJ0bpoX4kTQmNZurviRSHSo3DwHSGWA/VojcV//M6ie5f+ikTcaKpIPNF/YQjHaFpDqjHJCWajw3BRDJzKyJDLDHRJq28CcFdfHmZNCtl96xcuTkvVq+yOHJwBMdQAhcuoAo1qEMDCDzCM7zCm/VkvVjv1se8dcXKZg7hD6zPHzgxkqw=</latexit>

and  � 2 H1
<latexit sha1_base64="iVyLZyjVgzqOL9nlB7S3S3vMxgc=">AAAB9XicbVBNSwMxEM3Wr1q/qh69BIvgqexWQY9FD/ZYwX5Ad1tm02wbmmSXJKuU0v/hxYMiXv0v3vw3pu0etPXBwOO9GWbmhQln2rjut5NbW9/Y3MpvF3Z29/YPiodHTR2nitAGiXms2iFoypmkDcMMp+1EURAhp61wdDvzW49UaRbLBzNOaCBgIFnECBgrdf07EAJ8JnGt6+FeseSW3TnwKvEyUkIZ6r3il9+PSSqoNISD1h3PTUwwAWUY4XRa8FNNEyAjGNCOpRIE1cFkfvUUn1mlj6NY2ZIGz9XfExMQWo9FaDsFmKFe9mbif14nNdF1MGEySQ2VZLEoSjk2MZ5FgPtMUWL42BIgitlbMRmCAmJsUAUbgrf88ippVsreRblyf1mq3mRx5NEJOkXnyENXqIpqqI4aiCCFntErenOenBfn3flYtOacbOYY/YHz+QMSsZGT</latexit>

Even in the case �, k, Riem(�) 2 W 1,p, p > n
<latexit sha1_base64="fTWTt9W7Iy5C4m9aF++HMqrRwcQ=">AAACDXicbVBLSwMxGMzWV62vqkcvwSpUWMpuFfQkRQ96rGIf0F1LNk3b0CS7JFmhLP0DXvwrXjwo4tW7N/+NabsHbR0ITGbmI/kmiBhV2nG+rczC4tLySnY1t7a+sbmV396pqzCWmNRwyELZDJAijApS01Qz0owkQTxgpBEMLsd+44FIRUNxp4cR8TnqCdqlGGkjtfMH3hXiHNkD+5YSXpzejjwqYOM+ce1oZEfnJlZwSs4EcJ64KSmAFNV2/svrhDjmRGjMkFIt14m0nyCpKWZklPNiRSKEB6hHWoYKxInyk8k2I3holA7shtIcoeFE/T2RIK7UkAcmyZHuq1lvLP7ntWLdPfMTKqJYE4GnD3VjBnUIx9XADpUEazY0BGFJzV8h7iOJsDYF5kwJ7uzK86ReLrnHpfLNSaFykdaRBXtgHxSBC05BBVyDKqgBDB7BM3gFb9aT9WK9Wx/TaMZKZ3bBH1ifPxKPmks=</latexit>



The RT-equations give  � 2 W 2,p
<latexit sha1_base64="8XbZPpmTTuYBFJo3DouCVSWD5lA=">AAAB+nicbVBNSwMxEJ31s9avrR69BIvgQcpuFfRY9KDHCvYDurVk07QNTbJLklXK2p/ixYMiXv0l3vw3pu0etPXBwOO9GWbmhTFn2njet7O0vLK6tp7byG9ube/suoW9uo4SRWiNRDxSzRBrypmkNcMMp81YUSxCThvh8GriNx6o0iySd2YU07bAfcl6jGBjpY5bCK6xEDhgEjXu0/JJPO64Ra/kTYEWiZ+RImSodtyvoBuRRFBpCMdat3wvNu0UK8MIp+N8kGgaYzLEfdqyVGJBdTudnj5GR1bpol6kbEmDpurviRQLrUcitJ0Cm4Ge9ybif14rMb2LdspknBgqyWxRL+HIRGiSA+oyRYnhI0swUczeisgAK0yMTStvQ/DnX14k9XLJPy2Vb8+KlcssjhwcwCEcgw/nUIEbqEINCDzCM7zCm/PkvDjvzsesdcnJZvbhD5zPH1X8k2Y=</latexit>

…L2 Regularity Theorem only gives � 2 H1
<latexit sha1_base64="vz0i15Rz3L4/5PXRrBOIY1SiUhc=">AAAB+HicbVBNSwMxEJ2tX7V+dNWjl2ARPJXdKuix6MEeK9gP6NaSTdM2NMkuSVaoS3+JFw+KePWnePPfmLZ70NYHA4/3ZpiZF8acaeN5305ubX1jcyu/XdjZ3dsvugeHTR0litAGiXik2iHWlDNJG4YZTtuxoliEnLbC8c3Mbz1SpVkk780kpl2Bh5INGMHGSj23GNxiIXDAJKo9pP6055a8sjcHWiV+RkqQod5zv4J+RBJBpSEca93xvdh0U6wMI5xOC0GiaYzJGA9px1KJBdXddH74FJ1apY8GkbIlDZqrvydSLLSeiNB2CmxGetmbif95ncQMrropk3FiqCSLRYOEIxOhWQqozxQlhk8swUQxeysiI6wwMTargg3BX355lTQrZf+8XLm7KFWvszjycAwncAY+XEIValCHBhBI4Ble4c15cl6cd+dj0Zpzspkj+APn8wf8AZKm</latexit>

…because you need to estimate 

Riem(�) 2 L2
<latexit sha1_base64="4mBTpSuimhpbuIyQrJG8rxoItBM=">AAAB/nicbVDLSgNBEJz1GeNrVTx5GQxCvITdKOgx6EEPHqKYB2Rj6J1MkiEzs8vMrBCWgL/ixYMiXv0Ob/6Nk8dBEwsaiqpuurvCmDNtPO/bWVhcWl5Zzaxl1zc2t7bdnd2qjhJFaIVEPFL1EDTlTNKKYYbTeqwoiJDTWti/HPm1R6o0i+S9GcS0KaArWYcRMFZquft3jIp8cAVCwHHAJL55SIvDlpvzCt4YeJ74U5JDU5Rb7lfQjkgiqDSEg9YN34tNMwVlGOF0mA0STWMgfejShqUSBNXNdHz+EB9ZpY07kbIlDR6rvydSEFoPRGg7BZienvVG4n9eIzGd82bKZJwYKslkUSfh2ER4lAVuM0WJ4QNLgChmb8WkBwqIsYllbQj+7MvzpFos+CeF4u1prnQxjSODDtAhyiMfnaESukZlVEEEpegZvaI358l5cd6dj0nrgjOd2UN/4Hz+ANnslMU=</latexit>

which gives 

Ric 2 L2(⌃)
<latexit sha1_base64="hZduAu0ewMvEt7WhBW7iuhsg3L0=">AAAB/HicbVC7TsMwFHV4lvIKdGSxqJDKUiUFCcYKFgaG8uhDakLluE5r1XYi20GKovIrLAwgxMqHsPE3uG0GaDnSlY7OuVf33hPEjCrtON/W0vLK6tp6YaO4ubW9s2vv7bdUlEhMmjhikewESBFGBWlqqhnpxJIgHjDSDkaXE7/9SKSikbjXaUx8jgaChhQjbaSeXbql2KMCXj/UKt4dHXB0DHt22ak6U8BF4uakDHI0evaX149wwonQmCGluq4Taz9DUlPMyLjoJYrECI/QgHQNFYgT5WfT48fwyCh9GEbSlNBwqv6eyBBXKuWB6eRID9W8NxH/87qJDs/9jIo40UTg2aIwYVBHcJIE7FNJsGapIQhLam6FeIgkwtrkVTQhuPMvL5JWreqeVGs3p+X6RR5HARyAQ1ABLjgDdXAFGqAJMEjBM3gFb9aT9WK9Wx+z1iUrnymBP7A+fwCl2pN4</latexit>

k 2 H1(⌃)
<latexit sha1_base64="yNTUAWHOLmz+IwlWcQbpTp/er2o=">AAAB+nicbVBNT8JAEJ36ifhV9OhlIzHBC2nRRI9ELxwxykdCK9kuC2zYbpvdrYZUfooXDxrj1V/izX/jAj0o+JJJXt6bycy8IOZMacf5tlZW19Y3NnNb+e2d3b19u3DQVFEiCW2QiEeyHWBFORO0oZnmtB1LisOA01Ywup76rQcqFYvEnR7H1A/xQLA+I1gbqWsXRh4TqHbvlrxbNgjxKeraRafszICWiZuRImSod+0vrxeRJKRCE46V6rhOrP0US80Ip5O8lygaYzLCA9oxVOCQKj+dnT5BJ0bpoX4kTQmNZurviRSHSo3DwHSGWA/VojcV//M6ie5f+ikTcaKpIPNF/YQjHaFpDqjHJCWajw3BRDJzKyJDLDHRJq28CcFdfHmZNCtl96xcuTkvVq+yOHJwBMdQAhcuoAo1qEMDCDzCM7zCm/VkvVjv1se8dcXKZg7hD6zPHzgxkqw=</latexit>

and  � 2 H1
<latexit sha1_base64="iVyLZyjVgzqOL9nlB7S3S3vMxgc=">AAAB9XicbVBNSwMxEM3Wr1q/qh69BIvgqexWQY9FD/ZYwX5Ad1tm02wbmmSXJKuU0v/hxYMiXv0v3vw3pu0etPXBwOO9GWbmhQln2rjut5NbW9/Y3MpvF3Z29/YPiodHTR2nitAGiXms2iFoypmkDcMMp+1EURAhp61wdDvzW49UaRbLBzNOaCBgIFnECBgrdf07EAJ8JnGt6+FeseSW3TnwKvEyUkIZ6r3il9+PSSqoNISD1h3PTUwwAWUY4XRa8FNNEyAjGNCOpRIE1cFkfvUUn1mlj6NY2ZIGz9XfExMQWo9FaDsFmKFe9mbif14nNdF1MGEySQ2VZLEoSjk2MZ5FgPtMUWL42BIgitlbMRmCAmJsUAUbgrf88ippVsreRblyf1mq3mRx5NEJOkXnyENXqIpqqI4aiCCFntErenOenBfn3flYtOacbOYY/YHz+QMSsZGT</latexit>

Even in the case �, k, Riem(�) 2 W 1,p, p > n
<latexit sha1_base64="fTWTt9W7Iy5C4m9aF++HMqrRwcQ=">AAACDXicbVBLSwMxGMzWV62vqkcvwSpUWMpuFfQkRQ96rGIf0F1LNk3b0CS7JFmhLP0DXvwrXjwo4tW7N/+NabsHbR0ITGbmI/kmiBhV2nG+rczC4tLySnY1t7a+sbmV396pqzCWmNRwyELZDJAijApS01Qz0owkQTxgpBEMLsd+44FIRUNxp4cR8TnqCdqlGGkjtfMH3hXiHNkD+5YSXpzejjwqYOM+ce1oZEfnJlZwSs4EcJ64KSmAFNV2/svrhDjmRGjMkFIt14m0nyCpKWZklPNiRSKEB6hHWoYKxInyk8k2I3holA7shtIcoeFE/T2RIK7UkAcmyZHuq1lvLP7ntWLdPfMTKqJYE4GnD3VjBnUIx9XADpUEazY0BGFJzV8h7iOJsDYF5kwJ7uzK86ReLrnHpfLNSaFykdaRBXtgHxSBC05BBVyDKqgBDB7BM3gFb9aT9WK9Wx/TaMZKZ3bBH1ifPxKPmks=</latexit>



Conclude:    In the case 
the Regularity Transformation equations 
apply at regularities too low to apply the 
L2 Existence Theory…

�, Riem(�) 2 L1
<latexit sha1_base64="+3BZtYKP9mK3oGn4FRIJnIPRYyY=">AAACCnicbZDLSgMxFIYz9VbrbdSlm2gRKkiZqYIuiy504aKKvUBnLJk004YmmSHJCGXo2o2v4saFIm59Ane+jWk7C60eCPn4/3NIzh/EjCrtOF9Wbm5+YXEpv1xYWV1b37A3txoqSiQmdRyxSLYCpAijgtQ11Yy0YkkQDxhpBoPzsd+8J1LRSNzqYUx8jnqChhQjbaSOvetdIM7R4Q0lvDTlA48KeHWXmivUw1HHLjplZ1LwL7gZFEFWtY796XUjnHAiNGZIqbbrxNpPkdQUMzIqeIkiMcID1CNtgwJxovx0ssoI7hulC8NImiM0nKg/J1LElRrywHRypPtq1huL/3ntRIenfkpFnGgi8PShMGFQR3CcC+xSSbBmQwMIS2r+CnEfSYS1Sa9gQnBnV/4LjUrZPSpXro+L1bMsjjzYAXugBFxwAqrgEtRAHWDwAJ7AC3i1Hq1n6816n7bmrGxmG/wq6+MbOiyZ/A==</latexit>



…L2 Regularity Theory only gives � 2 H1
<latexit sha1_base64="vz0i15Rz3L4/5PXRrBOIY1SiUhc=">AAAB+HicbVBNSwMxEJ2tX7V+dNWjl2ARPJXdKuix6MEeK9gP6NaSTdM2NMkuSVaoS3+JFw+KePWnePPfmLZ70NYHA4/3ZpiZF8acaeN5305ubX1jcyu/XdjZ3dsvugeHTR0litAGiXik2iHWlDNJG4YZTtuxoliEnLbC8c3Mbz1SpVkk780kpl2Bh5INGMHGSj23GNxiIXDAJKo9pP6055a8sjcHWiV+RkqQod5zv4J+RBJBpSEca93xvdh0U6wMI5xOC0GiaYzJGA9px1KJBdXddH74FJ1apY8GkbIlDZqrvydSLLSeiNB2CmxGetmbif95ncQMrropk3FiqCSLRYOEIxOhWQqozxQlhk8swUQxeysiI6wwMTargg3BX355lTQrZf+8XLm7KFWvszjycAwncAY+XEIValCHBhBI4Ble4c15cl6cd+dj0Zpzspkj+APn8wf8AZKm</latexit>

Conclude:    In the case 
the Regularity Transformation equations 
apply at regularities too low to apply the 
L2 Existence Theory…

�, Riem(�) 2 L1
<latexit sha1_base64="+3BZtYKP9mK3oGn4FRIJnIPRYyY=">AAACCnicbZDLSgMxFIYz9VbrbdSlm2gRKkiZqYIuiy504aKKvUBnLJk004YmmSHJCGXo2o2v4saFIm59Ane+jWk7C60eCPn4/3NIzh/EjCrtOF9Wbm5+YXEpv1xYWV1b37A3txoqSiQmdRyxSLYCpAijgtQ11Yy0YkkQDxhpBoPzsd+8J1LRSNzqYUx8jnqChhQjbaSOvetdIM7R4Q0lvDTlA48KeHWXmivUw1HHLjplZ1LwL7gZFEFWtY796XUjnHAiNGZIqbbrxNpPkdQUMzIqeIkiMcID1CNtgwJxovx0ssoI7hulC8NImiM0nKg/J1LElRrywHRypPtq1huL/3ntRIenfkpFnGgi8PShMGFQR3CcC+xSSbBmQwMIS2r+CnEfSYS1Sa9gQnBnV/4LjUrZPSpXro+L1bMsjjzYAXugBFxwAqrgEtRAHWDwAJ7AC3i1Hq1n6816n7bmrGxmG/wq6+MbOiyZ/A==</latexit>

In the case �, Riem(�) 2 W 1,p
<latexit sha1_base64="Csno5uYlKvOx9++jRWhxqqLQOYk=">AAACB3icbZDLSgMxFIYzXmu9jboUJFiECqXMVEGXRRe6rGIv0BlLJs20oUlmSDJCGbpz46u4caGIW1/BnW9j2s5CW38IfPznHE7OH8SMKu0439bC4tLyympuLb++sbm1be/sNlSUSEzqOGKRbAVIEUYFqWuqGWnFkiAeMNIMBpfjevOBSEUjcaeHMfE56gkaUoy0sTr2gXeFOEelW0p4ccrHHhWweZ+6pXjUsQtO2ZkIzoObQQFkqnXsL68b4YQToTFDSrVdJ9Z+iqSmmJFR3ksUiREeoB5pGxSIE+WnkztG8Mg4XRhG0jyh4cT9PZEirtSQB6aTI91Xs7Wx+V+tnejw3E+piBNNBJ4uChMGdQTHocAulQRrNjSAsKTmrxD3kURYm+jyJgR39uR5aFTK7km5cnNaqF5kceTAPjgEReCCM1AF16AG6gCDR/AMXsGb9WS9WO/Wx7R1wcpm9sAfWZ8/HKeYMA==</latexit>



…L2 Regularity Theory only gives � 2 H1
<latexit sha1_base64="vz0i15Rz3L4/5PXRrBOIY1SiUhc=">AAAB+HicbVBNSwMxEJ2tX7V+dNWjl2ARPJXdKuix6MEeK9gP6NaSTdM2NMkuSVaoS3+JFw+KePWnePPfmLZ70NYHA4/3ZpiZF8acaeN5305ubX1jcyu/XdjZ3dsvugeHTR0litAGiXik2iHWlDNJG4YZTtuxoliEnLbC8c3Mbz1SpVkk780kpl2Bh5INGMHGSj23GNxiIXDAJKo9pP6055a8sjcHWiV+RkqQod5zv4J+RBJBpSEca93xvdh0U6wMI5xOC0GiaYzJGA9px1KJBdXddH74FJ1apY8GkbIlDZqrvydSLLSeiNB2CmxGetmbif95ncQMrropk3FiqCSLRYOEIxOhWQqozxQlhk8swUQxeysiI6wwMTargg3BX355lTQrZf+8XLm7KFWvszjycAwncAY+XEIValCHBhBI4Ble4c15cl6cd+dj0Zpzspkj+APn8wf8AZKm</latexit>

Conclude:    In the case 
the Regularity Transformation equations 
apply at regularities too low to apply the 
L2 Existence Theory…

�, Riem(�) 2 L1
<latexit sha1_base64="+3BZtYKP9mK3oGn4FRIJnIPRYyY=">AAACCnicbZDLSgMxFIYz9VbrbdSlm2gRKkiZqYIuiy504aKKvUBnLJk004YmmSHJCGXo2o2v4saFIm59Ane+jWk7C60eCPn4/3NIzh/EjCrtOF9Wbm5+YXEpv1xYWV1b37A3txoqSiQmdRyxSLYCpAijgtQ11Yy0YkkQDxhpBoPzsd+8J1LRSNzqYUx8jnqChhQjbaSOvetdIM7R4Q0lvDTlA48KeHWXmivUw1HHLjplZ1LwL7gZFEFWtY796XUjnHAiNGZIqbbrxNpPkdQUMzIqeIkiMcID1CNtgwJxovx0ssoI7hulC8NImiM0nKg/J1LElRrywHRypPtq1huL/3ntRIenfkpFnGgi8PShMGFQR3CcC+xSSbBmQwMIS2r+CnEfSYS1Sa9gQnBnV/4LjUrZPSpXro+L1bMsjjzYAXugBFxwAqrgEtRAHWDwAJ7AC3i1Hq1n6816n7bmrGxmG/wq6+MbOiyZ/A==</latexit>

In the case �, Riem(�) 2 W 1,p
<latexit sha1_base64="Csno5uYlKvOx9++jRWhxqqLQOYk=">AAACB3icbZDLSgMxFIYzXmu9jboUJFiECqXMVEGXRRe6rGIv0BlLJs20oUlmSDJCGbpz46u4caGIW1/BnW9j2s5CW38IfPznHE7OH8SMKu0439bC4tLyympuLb++sbm1be/sNlSUSEzqOGKRbAVIEUYFqWuqGWnFkiAeMNIMBpfjevOBSEUjcaeHMfE56gkaUoy0sTr2gXeFOEelW0p4ccrHHhWweZ+6pXjUsQtO2ZkIzoObQQFkqnXsL68b4YQToTFDSrVdJ9Z+iqSmmJFR3ksUiREeoB5pGxSIE+WnkztG8Mg4XRhG0jyh4cT9PZEirtSQB6aTI91Xs7Wx+V+tnejw3E+piBNNBJ4uChMGdQTHocAulQRrNjSAsKTmrxD3kURYm+jyJgR39uR5aFTK7km5cnNaqF5kceTAPjgEReCCM1AF16AG6gCDR/AMXsGb9WS9WO/Wx7R1wcpm9sAfWZ8/HKeYMA==</latexit>

…below the regularity assumed at the 
start. 



Conclude:   The 3+1 theory is incomplete 
w/o accounting for non-optimal solutions 
in the sense that  there are solutions in 
each Sobolev space for which…

(1)  The curvature is estimated as one 
derivative below its regularity exhibited in 
that coordinate system…

(2)  The connection is estimated as one 
derivative below its optimal regularity…



We do not know how to regularize the 
second fundamental form on Cauchy 
hyper surfaces.   The point of view of the 
RT-equations is that the problem of 
regularizing a metric is a space-time 
problem…



The starting point for the derivation of 
the RT-equations is the Riemann-flat 
condition, a geometric condition for 
metric smoothing introduced previously 
by the authors.



Introduction
to the

RT-equations



The Einstein equations of General Relativity 
are tensorial—Given independent of coordinates…  

Thesis Statement: 

To solve them, one has to specify a coordinate 
system in which the equations take a form simple 
enough to solve by known methods of PDE’s…  

The spacetime metric may not exhibit its optimal 
level of regularity in the coordinates in which the 
equations can be solved.  

G = T
<latexit sha1_base64="wimBxheDsX9T7I1vNwcMT79nw7Y=">AAAB8XicbZDLSgMxFIbP1Fsdb1WXboJFcFVm3OimWHShywq9YTuUTJppQzOZkGSEMhR8CDcuFHHrg7h359uYXhba+kPg4//PIeecUHKmjed9O7mV1bX1jfymu7W9s7tX2D9o6CRVhNZJwhPVCrGmnAlaN8xw2pKK4jjktBkOryd584EqzRJRMyNJgxj3BYsYwcZa9zflzhBLiVGtWyh6JW8qtAz+HIqXn275EQCq3cJXp5eQNKbCEI61bvueNEGGlWGE07HbSTWVmAxxn7YtChxTHWTTicfoxDo9FCXKPmHQ1P3dkeFY61Ec2soYm4FezCbmf1k7NdFFkDEhU0MFmX0UpRyZBE3WRz2mKDF8ZAETxeysiAywwsTYI7n2CP7iysvQOCv5lu+8YuUKZsrDERzDKfhwDhW4hSrUgYCAJ3iBV0c7z86b8z4rzTnznkP4I+fjBxlQkgg=</latexit><latexit sha1_base64="u0yAJFxuncNlOI2zb0+BvUjmsM8=">AAAB8XicbZDLSgMxFIYzXut4q7p0EyyCqzLjRjfFogtdVugN26GcSTNtaCYTkoxQhr6FGxeK6NIHce9GfBvTy0Jbfwh8/P855JwTSs608bxvZ2l5ZXVtPbfhbm5t7+zm9/brOkkVoTWS8EQ1Q9CUM0FrhhlOm1JRiENOG+Hgapw37qnSLBFVM5Q0iKEnWMQIGGvdXZfaA5AScLWTL3hFbyK8CP4MChcfbkm+fbmVTv6z3U1IGlNhCAetW74nTZCBMoxwOnLbqaYSyAB6tGVRQEx1kE0mHuFj63RxlCj7hMET93dHBrHWwzi0lTGYvp7PxuZ/WSs10XmQMSFTQwWZfhSlHJsEj9fHXaYoMXxoAYhidlZM+qCAGHsk1x7Bn195EeqnRd/yrVcoX6KpcugQHaET5KMzVEY3qIJqiCCBHtATena08+i8OK/T0iVn1nOA/sh5/wEK35N8</latexit><latexit sha1_base64="u0yAJFxuncNlOI2zb0+BvUjmsM8=">AAAB8XicbZDLSgMxFIYzXut4q7p0EyyCqzLjRjfFogtdVugN26GcSTNtaCYTkoxQhr6FGxeK6NIHce9GfBvTy0Jbfwh8/P855JwTSs608bxvZ2l5ZXVtPbfhbm5t7+zm9/brOkkVoTWS8EQ1Q9CUM0FrhhlOm1JRiENOG+Hgapw37qnSLBFVM5Q0iKEnWMQIGGvdXZfaA5AScLWTL3hFbyK8CP4MChcfbkm+fbmVTv6z3U1IGlNhCAetW74nTZCBMoxwOnLbqaYSyAB6tGVRQEx1kE0mHuFj63RxlCj7hMET93dHBrHWwzi0lTGYvp7PxuZ/WSs10XmQMSFTQwWZfhSlHJsEj9fHXaYoMXxoAYhidlZM+qCAGHsk1x7Bn195EeqnRd/yrVcoX6KpcugQHaET5KMzVEY3qIJqiCCBHtATena08+i8OK/T0iVn1nOA/sh5/wEK35N8</latexit><latexit sha1_base64="wg7BFZwAfXqdaoSY2TULnaOFcAI=">AAAB8XicbZA9SwNBEIbn4leMX1FLm8UgWIU7G22EoIWWEfKFyRHmNnvJkr29Y3dPCEf+hY2FIrb+Gzv/jZvkCk18YeHhnRl25g0SwbVx3W+nsLa+sblV3C7t7O7tH5QPj1o6ThVlTRqLWHUC1ExwyZqGG8E6iWIYBYK1g/HtrN5+YkrzWDbMJGF+hEPJQ07RWOvx7ro3xiRB0uiXK27VnYusgpdDBXLV++Wv3iCmacSkoQK17npuYvwMleFUsGmpl2qWIB3jkHUtSoyY9rP5xlNyZp0BCWNlnzRk7v6eyDDSehIFtjNCM9LLtZn5X62bmvDKz7hMUsMkXXwUpoKYmMzOJwOuGDViYgGp4nZXQkeokBobUsmG4C2fvAqti6pn+cGt1G7yOIpwAqdwDh5cQg3uoQ5NoCDhGV7hzdHOi/PufCxaC04+cwx/5Hz+AKoJkDs=</latexit>



The Einstein equations  

In Einstein’s theory of General Relativity: 

are equns for the gravitational metric  

G = T
<latexit sha1_base64="wimBxheDsX9T7I1vNwcMT79nw7Y=">AAAB8XicbZDLSgMxFIbP1Fsdb1WXboJFcFVm3OimWHShywq9YTuUTJppQzOZkGSEMhR8CDcuFHHrg7h359uYXhba+kPg4//PIeecUHKmjed9O7mV1bX1jfymu7W9s7tX2D9o6CRVhNZJwhPVCrGmnAlaN8xw2pKK4jjktBkOryd584EqzRJRMyNJgxj3BYsYwcZa9zflzhBLiVGtWyh6JW8qtAz+HIqXn275EQCq3cJXp5eQNKbCEI61bvueNEGGlWGE07HbSTWVmAxxn7YtChxTHWTTicfoxDo9FCXKPmHQ1P3dkeFY61Ec2soYm4FezCbmf1k7NdFFkDEhU0MFmX0UpRyZBE3WRz2mKDF8ZAETxeysiAywwsTYI7n2CP7iysvQOCv5lu+8YuUKZsrDERzDKfhwDhW4hSrUgYCAJ3iBV0c7z86b8z4rzTnznkP4I+fjBxlQkgg=</latexit><latexit sha1_base64="u0yAJFxuncNlOI2zb0+BvUjmsM8=">AAAB8XicbZDLSgMxFIYzXut4q7p0EyyCqzLjRjfFogtdVugN26GcSTNtaCYTkoxQhr6FGxeK6NIHce9GfBvTy0Jbfwh8/P855JwTSs608bxvZ2l5ZXVtPbfhbm5t7+zm9/brOkkVoTWS8EQ1Q9CUM0FrhhlOm1JRiENOG+Hgapw37qnSLBFVM5Q0iKEnWMQIGGvdXZfaA5AScLWTL3hFbyK8CP4MChcfbkm+fbmVTv6z3U1IGlNhCAetW74nTZCBMoxwOnLbqaYSyAB6tGVRQEx1kE0mHuFj63RxlCj7hMET93dHBrHWwzi0lTGYvp7PxuZ/WSs10XmQMSFTQwWZfhSlHJsEj9fHXaYoMXxoAYhidlZM+qCAGHsk1x7Bn195EeqnRd/yrVcoX6KpcugQHaET5KMzVEY3qIJqiCCBHtATena08+i8OK/T0iVn1nOA/sh5/wEK35N8</latexit><latexit sha1_base64="u0yAJFxuncNlOI2zb0+BvUjmsM8=">AAAB8XicbZDLSgMxFIYzXut4q7p0EyyCqzLjRjfFogtdVugN26GcSTNtaCYTkoxQhr6FGxeK6NIHce9GfBvTy0Jbfwh8/P855JwTSs608bxvZ2l5ZXVtPbfhbm5t7+zm9/brOkkVoTWS8EQ1Q9CUM0FrhhlOm1JRiENOG+Hgapw37qnSLBFVM5Q0iKEnWMQIGGvdXZfaA5AScLWTL3hFbyK8CP4MChcfbkm+fbmVTv6z3U1IGlNhCAetW74nTZCBMoxwOnLbqaYSyAB6tGVRQEx1kE0mHuFj63RxlCj7hMET93dHBrHWwzi0lTGYvp7PxuZ/WSs10XmQMSFTQwWZfhSlHJsEj9fHXaYoMXxoAYhidlZM+qCAGHsk1x7Bn195EeqnRd/yrVcoX6KpcugQHaET5KMzVEY3qIJqiCCBHtATena08+i8OK/T0iVn1nOA/sh5/wEK35N8</latexit><latexit sha1_base64="wg7BFZwAfXqdaoSY2TULnaOFcAI=">AAAB8XicbZA9SwNBEIbn4leMX1FLm8UgWIU7G22EoIWWEfKFyRHmNnvJkr29Y3dPCEf+hY2FIrb+Gzv/jZvkCk18YeHhnRl25g0SwbVx3W+nsLa+sblV3C7t7O7tH5QPj1o6ThVlTRqLWHUC1ExwyZqGG8E6iWIYBYK1g/HtrN5+YkrzWDbMJGF+hEPJQ07RWOvx7ro3xiRB0uiXK27VnYusgpdDBXLV++Wv3iCmacSkoQK17npuYvwMleFUsGmpl2qWIB3jkHUtSoyY9rP5xlNyZp0BCWNlnzRk7v6eyDDSehIFtjNCM9LLtZn5X62bmvDKz7hMUsMkXXwUpoKYmMzOJwOuGDViYgGp4nZXQkeokBobUsmG4C2fvAqti6pn+cGt1G7yOIpwAqdwDh5cQg3uoQ5NoCDhGV7hzdHOi/PufCxaC04+cwx/5Hz+AKoJkDs=</latexit>

g = gij
<latexit sha1_base64="UPlAdN215lagu98U6I/oy1kosQU=">AAAB73icbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14rGA/oA1ls520azebuLsRSuif8OJBEa/+HW/+G7dtDtr6wsLDOzPszBskgmvjut9OYWV1bX2juFna2t7Z3SvvHzR1nCqGDRaLWLUDqlFwiQ3DjcB2opBGgcBWMLqZ1ltPqDSP5b0ZJ+hHdCB5yBk11moPrga9jD9MeuWKW3VnIsvg5VCBXPVe+avbj1kaoTRMUK07npsYP6PKcCZwUuqmGhPKRnSAHYuSRqj9bLbvhJxYp0/CWNknDZm5vycyGmk9jgLbGVEz1Iu1qflfrZOa8NLPuExSg5LNPwpTQUxMpseTPlfIjBhboExxuythQ6ooMzaikg3BWzx5GZpnVc/y3Xmldp3HUYQjOIZT8OACanALdWgAAwHP8ApvzqPz4rw7H/PWgpPPHMIfOZ8/GdqP/w==</latexit><latexit sha1_base64="UPlAdN215lagu98U6I/oy1kosQU=">AAAB73icbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14rGA/oA1ls520azebuLsRSuif8OJBEa/+HW/+G7dtDtr6wsLDOzPszBskgmvjut9OYWV1bX2juFna2t7Z3SvvHzR1nCqGDRaLWLUDqlFwiQ3DjcB2opBGgcBWMLqZ1ltPqDSP5b0ZJ+hHdCB5yBk11moPrga9jD9MeuWKW3VnIsvg5VCBXPVe+avbj1kaoTRMUK07npsYP6PKcCZwUuqmGhPKRnSAHYuSRqj9bLbvhJxYp0/CWNknDZm5vycyGmk9jgLbGVEz1Iu1qflfrZOa8NLPuExSg5LNPwpTQUxMpseTPlfIjBhboExxuythQ6ooMzaikg3BWzx5GZpnVc/y3Xmldp3HUYQjOIZT8OACanALdWgAAwHP8ApvzqPz4rw7H/PWgpPPHMIfOZ8/GdqP/w==</latexit><latexit sha1_base64="UPlAdN215lagu98U6I/oy1kosQU=">AAAB73icbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14rGA/oA1ls520azebuLsRSuif8OJBEa/+HW/+G7dtDtr6wsLDOzPszBskgmvjut9OYWV1bX2juFna2t7Z3SvvHzR1nCqGDRaLWLUDqlFwiQ3DjcB2opBGgcBWMLqZ1ltPqDSP5b0ZJ+hHdCB5yBk11moPrga9jD9MeuWKW3VnIsvg5VCBXPVe+avbj1kaoTRMUK07npsYP6PKcCZwUuqmGhPKRnSAHYuSRqj9bLbvhJxYp0/CWNknDZm5vycyGmk9jgLbGVEz1Iu1qflfrZOa8NLPuExSg5LNPwpTQUxMpseTPlfIjBhboExxuythQ6ooMzaikg3BWzx5GZpnVc/y3Xmldp3HUYQjOIZT8OACanALdWgAAwHP8ApvzqPz4rw7H/PWgpPPHMIfOZ8/GdqP/w==</latexit><latexit sha1_base64="UPlAdN215lagu98U6I/oy1kosQU=">AAAB73icbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFL14rGA/oA1ls520azebuLsRSuif8OJBEa/+HW/+G7dtDtr6wsLDOzPszBskgmvjut9OYWV1bX2juFna2t7Z3SvvHzR1nCqGDRaLWLUDqlFwiQ3DjcB2opBGgcBWMLqZ1ltPqDSP5b0ZJ+hHdCB5yBk11moPrga9jD9MeuWKW3VnIsvg5VCBXPVe+avbj1kaoTRMUK07npsYP6PKcCZwUuqmGhPKRnSAHYuSRqj9bLbvhJxYp0/CWNknDZm5vycyGmk9jgLbGVEz1Iu1qflfrZOa8NLPuExSg5LNPwpTQUxMpseTPlfIjBhboExxuythQ6ooMzaikg3BWzx5GZpnVc/y3Xmldp3HUYQjOIZT8OACanALdWgAAwHP8ApvzqPz4rw7H/PWgpPPHMIfOZ8/GdqP/w==</latexit>

coupled to the fluid sources   ⇢, p, u
<latexit sha1_base64="2jNHjhrg2qBYZn9HtxslqiKcYG0=">AAAB73icbZDLSgMxFIbP1Futt6pLN8EiuChlRgRdFt24rGAv0A4lk2ba0Ewy5iKUoS/hxoUibn0dd76NaTsLbf0h8PGfc8g5f5Rypo3vf3uFtfWNza3idmlnd2//oHx41NLSKkKbRHKpOhHWlDNBm4YZTjupojiJOG1H49tZvf1ElWZSPJhJSsMEDwWLGcHGWZ2eGslqWrX9csWv+XOhVQhyqECuRr/81RtIYhMqDOFY627gpybMsDKMcDot9aymKSZjPKRdhwInVIfZfN8pOnPOAMVSuScMmru/JzKcaD1JIteZYDPSy7WZ+V+ta018HWZMpNZQQRYfxZYjI9HseDRgihLDJw4wUcztisgIK0yMi6jkQgiWT16F1kUtcHx/Wanf5HEU4QRO4RwCuII63EEDmkCAwzO8wpv36L14797HorXg5TPH8Efe5w+cGI+s</latexit><latexit sha1_base64="2jNHjhrg2qBYZn9HtxslqiKcYG0=">AAAB73icbZDLSgMxFIbP1Futt6pLN8EiuChlRgRdFt24rGAv0A4lk2ba0Ewy5iKUoS/hxoUibn0dd76NaTsLbf0h8PGfc8g5f5Rypo3vf3uFtfWNza3idmlnd2//oHx41NLSKkKbRHKpOhHWlDNBm4YZTjupojiJOG1H49tZvf1ElWZSPJhJSsMEDwWLGcHGWZ2eGslqWrX9csWv+XOhVQhyqECuRr/81RtIYhMqDOFY627gpybMsDKMcDot9aymKSZjPKRdhwInVIfZfN8pOnPOAMVSuScMmru/JzKcaD1JIteZYDPSy7WZ+V+ta018HWZMpNZQQRYfxZYjI9HseDRgihLDJw4wUcztisgIK0yMi6jkQgiWT16F1kUtcHx/Wanf5HEU4QRO4RwCuII63EEDmkCAwzO8wpv36L14797HorXg5TPH8Efe5w+cGI+s</latexit><latexit sha1_base64="2jNHjhrg2qBYZn9HtxslqiKcYG0=">AAAB73icbZDLSgMxFIbP1Futt6pLN8EiuChlRgRdFt24rGAv0A4lk2ba0Ewy5iKUoS/hxoUibn0dd76NaTsLbf0h8PGfc8g5f5Rypo3vf3uFtfWNza3idmlnd2//oHx41NLSKkKbRHKpOhHWlDNBm4YZTjupojiJOG1H49tZvf1ElWZSPJhJSsMEDwWLGcHGWZ2eGslqWrX9csWv+XOhVQhyqECuRr/81RtIYhMqDOFY627gpybMsDKMcDot9aymKSZjPKRdhwInVIfZfN8pOnPOAMVSuScMmru/JzKcaD1JIteZYDPSy7WZ+V+ta018HWZMpNZQQRYfxZYjI9HseDRgihLDJw4wUcztisgIK0yMi6jkQgiWT16F1kUtcHx/Wanf5HEU4QRO4RwCuII63EEDmkCAwzO8wpv36L14797HorXg5TPH8Efe5w+cGI+s</latexit><latexit sha1_base64="2jNHjhrg2qBYZn9HtxslqiKcYG0=">AAAB73icbZDLSgMxFIbP1Futt6pLN8EiuChlRgRdFt24rGAv0A4lk2ba0Ewy5iKUoS/hxoUibn0dd76NaTsLbf0h8PGfc8g5f5Rypo3vf3uFtfWNza3idmlnd2//oHx41NLSKkKbRHKpOhHWlDNBm4YZTjupojiJOG1H49tZvf1ElWZSPJhJSsMEDwWLGcHGWZ2eGslqWrX9csWv+XOhVQhyqECuRr/81RtIYhMqDOFY627gpybMsDKMcDot9aymKSZjPKRdhwInVIfZfN8pOnPOAMVSuScMmru/JzKcaD1JIteZYDPSy7WZ+V+ta018HWZMpNZQQRYfxZYjI9HseDRgihLDJw4wUcztisgIK0yMi6jkQgiWT16F1kUtcHx/Wanf5HEU4QRO4RwCuII63EEDmkCAwzO8wpv36L14797HorXg5TPH8Efe5w+cGI+s</latexit>

Gij [gij ] = Tij(⇢, p, u)
<latexit sha1_base64="k0GLnOgaIHYGCciZg3mjOZvHHCs=">AAACD3icbVBNS8MwGE7n15xfVY9egkOZMEYrgl6EoQc9TtgXtKWkWbrFpW1IUmGU/QMv/hUvHhTx6tWb/8as20E3Hwh58jzvy5v3CTijUlnWt1FYWl5ZXSuulzY2t7Z3zN29tkxSgUkLJywR3QBJwmhMWooqRrpcEBQFjHSC4fXE7zwQIWkSN9WIEy9C/ZiGFCOlJd88vvEzej92+vnlXbpDxDmCzfxZccUgqfJqeuKbZatm5YCLxJ6RMpih4Ztfbi/BaURihRmS0rEtrrwMCUUxI+OSm0rCER6iPnE0jVFEpJfl+4zhkVZ6MEyEPrGCufq7I0ORlKMo0JURUgM5703E/zwnVeGFl9GYp4rEeDooTBlUCZyEA3tUEKzYSBOEBdV/hXiABMJKR1jSIdjzKy+S9mnN1vzurFy/msVRBAfgEFSADc5BHdyCBmgBDB7BM3gFb8aT8WK8Gx/T0oIx69kHf2B8/gCajZxY</latexit><latexit sha1_base64="k0GLnOgaIHYGCciZg3mjOZvHHCs=">AAACD3icbVBNS8MwGE7n15xfVY9egkOZMEYrgl6EoQc9TtgXtKWkWbrFpW1IUmGU/QMv/hUvHhTx6tWb/8as20E3Hwh58jzvy5v3CTijUlnWt1FYWl5ZXSuulzY2t7Z3zN29tkxSgUkLJywR3QBJwmhMWooqRrpcEBQFjHSC4fXE7zwQIWkSN9WIEy9C/ZiGFCOlJd88vvEzej92+vnlXbpDxDmCzfxZccUgqfJqeuKbZatm5YCLxJ6RMpih4Ztfbi/BaURihRmS0rEtrrwMCUUxI+OSm0rCER6iPnE0jVFEpJfl+4zhkVZ6MEyEPrGCufq7I0ORlKMo0JURUgM5703E/zwnVeGFl9GYp4rEeDooTBlUCZyEA3tUEKzYSBOEBdV/hXiABMJKR1jSIdjzKy+S9mnN1vzurFy/msVRBAfgEFSADc5BHdyCBmgBDB7BM3gFb8aT8WK8Gx/T0oIx69kHf2B8/gCajZxY</latexit><latexit sha1_base64="k0GLnOgaIHYGCciZg3mjOZvHHCs=">AAACD3icbVBNS8MwGE7n15xfVY9egkOZMEYrgl6EoQc9TtgXtKWkWbrFpW1IUmGU/QMv/hUvHhTx6tWb/8as20E3Hwh58jzvy5v3CTijUlnWt1FYWl5ZXSuulzY2t7Z3zN29tkxSgUkLJywR3QBJwmhMWooqRrpcEBQFjHSC4fXE7zwQIWkSN9WIEy9C/ZiGFCOlJd88vvEzej92+vnlXbpDxDmCzfxZccUgqfJqeuKbZatm5YCLxJ6RMpih4Ztfbi/BaURihRmS0rEtrrwMCUUxI+OSm0rCER6iPnE0jVFEpJfl+4zhkVZ6MEyEPrGCufq7I0ORlKMo0JURUgM5703E/zwnVeGFl9GYp4rEeDooTBlUCZyEA3tUEKzYSBOEBdV/hXiABMJKR1jSIdjzKy+S9mnN1vzurFy/msVRBAfgEFSADc5BHdyCBmgBDB7BM3gFb8aT8WK8Gx/T0oIx69kHf2B8/gCajZxY</latexit><latexit sha1_base64="k0GLnOgaIHYGCciZg3mjOZvHHCs=">AAACD3icbVBNS8MwGE7n15xfVY9egkOZMEYrgl6EoQc9TtgXtKWkWbrFpW1IUmGU/QMv/hUvHhTx6tWb/8as20E3Hwh58jzvy5v3CTijUlnWt1FYWl5ZXSuulzY2t7Z3zN29tkxSgUkLJywR3QBJwmhMWooqRrpcEBQFjHSC4fXE7zwQIWkSN9WIEy9C/ZiGFCOlJd88vvEzej92+vnlXbpDxDmCzfxZccUgqfJqeuKbZatm5YCLxJ6RMpih4Ztfbi/BaURihRmS0rEtrrwMCUUxI+OSm0rCER6iPnE0jVFEpJfl+4zhkVZ6MEyEPrGCufq7I0ORlKMo0JURUgM5703E/zwnVeGFl9GYp4rEeDooTBlUCZyEA3tUEKzYSBOEBdV/hXiABMJKR1jSIdjzKy+S9mnN1vzurFy/msVRBAfgEFSADc5BHdyCBmgBDB7BM3gFb8aT8WK8Gx/T0oIx69kHf2B8/gCajZxY</latexit>

DivT = T �
j;� = 0

<latexit sha1_base64="0qbB5CZtpJEJefmZOpUuDiycemQ=">AAACBnicbZDLSgMxFIYz9VbrbdSlCMEiuCozIihIoagLlxV6g3YcMmmmjU0yQ5IplKErN76KGxeKuPUZ3Pk2pu0stPWHwMd/zuHk/EHMqNKO823llpZXVtfy64WNza3tHXt3r6GiRGJSxxGLZCtAijAqSF1TzUgrlgTxgJFmMLie1JtDIhWNRE2PYuJx1BM0pBhpY/n24Q0dwlq5dp92FO1xNPbTh8sMy45vF52SMxVcBDeDIshU9e2vTjfCCSdCY4aUartOrL0USU0xI+NCJ1EkRniAeqRtUCBOlJdOzxjDY+N0YRhJ84SGU/f3RIq4UiMemE6OdF/N1ybmf7V2osMLL6UiTjQReLYoTBjUEZxkArtUEqzZyADCkpq/QtxHEmFtkiuYENz5kxehcVpyDd+dFStXWRx5cACOwAlwwTmogFtQBXWAwSN4Bq/gzXqyXqx362PWmrOymX3wR9bnD5fGmI4=</latexit><latexit sha1_base64="0qbB5CZtpJEJefmZOpUuDiycemQ=">AAACBnicbZDLSgMxFIYz9VbrbdSlCMEiuCozIihIoagLlxV6g3YcMmmmjU0yQ5IplKErN76KGxeKuPUZ3Pk2pu0stPWHwMd/zuHk/EHMqNKO823llpZXVtfy64WNza3tHXt3r6GiRGJSxxGLZCtAijAqSF1TzUgrlgTxgJFmMLie1JtDIhWNRE2PYuJx1BM0pBhpY/n24Q0dwlq5dp92FO1xNPbTh8sMy45vF52SMxVcBDeDIshU9e2vTjfCCSdCY4aUartOrL0USU0xI+NCJ1EkRniAeqRtUCBOlJdOzxjDY+N0YRhJ84SGU/f3RIq4UiMemE6OdF/N1ybmf7V2osMLL6UiTjQReLYoTBjUEZxkArtUEqzZyADCkpq/QtxHEmFtkiuYENz5kxehcVpyDd+dFStXWRx5cACOwAlwwTmogFtQBXWAwSN4Bq/gzXqyXqx362PWmrOymX3wR9bnD5fGmI4=</latexit><latexit sha1_base64="0qbB5CZtpJEJefmZOpUuDiycemQ=">AAACBnicbZDLSgMxFIYz9VbrbdSlCMEiuCozIihIoagLlxV6g3YcMmmmjU0yQ5IplKErN76KGxeKuPUZ3Pk2pu0stPWHwMd/zuHk/EHMqNKO823llpZXVtfy64WNza3tHXt3r6GiRGJSxxGLZCtAijAqSF1TzUgrlgTxgJFmMLie1JtDIhWNRE2PYuJx1BM0pBhpY/n24Q0dwlq5dp92FO1xNPbTh8sMy45vF52SMxVcBDeDIshU9e2vTjfCCSdCY4aUartOrL0USU0xI+NCJ1EkRniAeqRtUCBOlJdOzxjDY+N0YRhJ84SGU/f3RIq4UiMemE6OdF/N1ybmf7V2osMLL6UiTjQReLYoTBjUEZxkArtUEqzZyADCkpq/QtxHEmFtkiuYENz5kxehcVpyDd+dFStXWRx5cACOwAlwwTmogFtQBXWAwSN4Bq/gzXqyXqx362PWmrOymX3wR9bnD5fGmI4=</latexit><latexit sha1_base64="0qbB5CZtpJEJefmZOpUuDiycemQ=">AAACBnicbZDLSgMxFIYz9VbrbdSlCMEiuCozIihIoagLlxV6g3YcMmmmjU0yQ5IplKErN76KGxeKuPUZ3Pk2pu0stPWHwMd/zuHk/EHMqNKO823llpZXVtfy64WNza3tHXt3r6GiRGJSxxGLZCtAijAqSF1TzUgrlgTxgJFmMLie1JtDIhWNRE2PYuJx1BM0pBhpY/n24Q0dwlq5dp92FO1xNPbTh8sMy45vF52SMxVcBDeDIshU9e2vTjfCCSdCY4aUartOrL0USU0xI+NCJ1EkRniAeqRtUCBOlJdOzxjDY+N0YRhJ84SGU/f3RIq4UiMemE6OdF/N1ybmf7V2osMLL6UiTjQReLYoTBjUEZxkArtUEqzZyADCkpq/QtxHEmFtkiuYENz5kxehcVpyDd+dFStXWRx5cACOwAlwwTmogFtQBXWAwSN4Bq/gzXqyXqx362PWmrOymX3wR9bnD5fGmI4=</latexit>



The gravitational metric tensor       determines the 
properties of spacetime…

In Einstein’s theory of General Relativity: 

g
<latexit sha1_base64="ncz2rDghx1vbTO9DQirCRlsbuOY=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjreZoUK64VXchsg5eDhXI1RiUv/rDmKURSsME1brnuYnxM6oMZwJnpX6qMaFsQkfYsyhphNrPFovOyIV1hiSMlX3SkIX7eyKjkdbTKLCdETVjvVqbm//VeqkJb/yMyyQ1KNnyozAVxMRkfjUZcoXMiKkFyhS3uxI2pooyY7Mp2RC81ZPXoX1V9Sw3ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9yPn8AzHeM6w==</latexit><latexit sha1_base64="ncz2rDghx1vbTO9DQirCRlsbuOY=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjreZoUK64VXchsg5eDhXI1RiUv/rDmKURSsME1brnuYnxM6oMZwJnpX6qMaFsQkfYsyhphNrPFovOyIV1hiSMlX3SkIX7eyKjkdbTKLCdETVjvVqbm//VeqkJb/yMyyQ1KNnyozAVxMRkfjUZcoXMiKkFyhS3uxI2pooyY7Mp2RC81ZPXoX1V9Sw3ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9yPn8AzHeM6w==</latexit><latexit sha1_base64="ncz2rDghx1vbTO9DQirCRlsbuOY=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjreZoUK64VXchsg5eDhXI1RiUv/rDmKURSsME1brnuYnxM6oMZwJnpX6qMaFsQkfYsyhphNrPFovOyIV1hiSMlX3SkIX7eyKjkdbTKLCdETVjvVqbm//VeqkJb/yMyyQ1KNnyozAVxMRkfjUZcoXMiKkFyhS3uxI2pooyY7Mp2RC81ZPXoX1V9Sw3ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9yPn8AzHeM6w==</latexit><latexit sha1_base64="ncz2rDghx1vbTO9DQirCRlsbuOY=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjreZoUK64VXchsg5eDhXI1RiUv/rDmKURSsME1brnuYnxM6oMZwJnpX6qMaFsQkfYsyhphNrPFovOyIV1hiSMlX3SkIX7eyKjkdbTKLCdETVjvVqbm//VeqkJb/yMyyQ1KNnyozAVxMRkfjUZcoXMiKkFyhS3uxI2pooyY7Mp2RC81ZPXoX1V9Sw3ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9yPn8AzHeM6w==</latexit>

geodesics, parallel translation, time dilation, arc length…
…as well as the connection       and curvature  �

<latexit sha1_base64="jYJFH8dhHGGV5CY0yjNCYsU6z5c=">AAAB7XicbZBNSwMxEIZn/az1q+rRS7AInsquCHosetBjBfsB7VJm02wbm2SXJCuU0v/gxYMiXv0/3vw3pu0etPWFwMM7M2TmjVLBjfX9b29ldW19Y7OwVdze2d3bLx0cNkySacrqNBGJbkVomOCK1S23grVSzVBGgjWj4c203nxi2vBEPdhRykKJfcVjTtE6q9G5RSmxWyr7FX8msgxBDmXIVeuWvjq9hGaSKUsFGtMO/NSGY9SWU8EmxU5mWIp0iH3WdqhQMhOOZ9tOyKlzeiROtHvKkpn7e2KM0piRjFynRDswi7Wp+V+tndn4KhxzlWaWKTr/KM4EsQmZnk56XDNqxcgBUs3droQOUCO1LqCiCyFYPHkZGueVwPH9Rbl6ncdRgGM4gTMI4BKqcAc1qAOFR3iGV3jzEu/Fe/c+5q0rXj5zBH/kff4AVe2O9Q==</latexit><latexit sha1_base64="jYJFH8dhHGGV5CY0yjNCYsU6z5c=">AAAB7XicbZBNSwMxEIZn/az1q+rRS7AInsquCHosetBjBfsB7VJm02wbm2SXJCuU0v/gxYMiXv0/3vw3pu0etPWFwMM7M2TmjVLBjfX9b29ldW19Y7OwVdze2d3bLx0cNkySacrqNBGJbkVomOCK1S23grVSzVBGgjWj4c203nxi2vBEPdhRykKJfcVjTtE6q9G5RSmxWyr7FX8msgxBDmXIVeuWvjq9hGaSKUsFGtMO/NSGY9SWU8EmxU5mWIp0iH3WdqhQMhOOZ9tOyKlzeiROtHvKkpn7e2KM0piRjFynRDswi7Wp+V+tndn4KhxzlWaWKTr/KM4EsQmZnk56XDNqxcgBUs3droQOUCO1LqCiCyFYPHkZGueVwPH9Rbl6ncdRgGM4gTMI4BKqcAc1qAOFR3iGV3jzEu/Fe/c+5q0rXj5zBH/kff4AVe2O9Q==</latexit><latexit sha1_base64="jYJFH8dhHGGV5CY0yjNCYsU6z5c=">AAAB7XicbZBNSwMxEIZn/az1q+rRS7AInsquCHosetBjBfsB7VJm02wbm2SXJCuU0v/gxYMiXv0/3vw3pu0etPWFwMM7M2TmjVLBjfX9b29ldW19Y7OwVdze2d3bLx0cNkySacrqNBGJbkVomOCK1S23grVSzVBGgjWj4c203nxi2vBEPdhRykKJfcVjTtE6q9G5RSmxWyr7FX8msgxBDmXIVeuWvjq9hGaSKUsFGtMO/NSGY9SWU8EmxU5mWIp0iH3WdqhQMhOOZ9tOyKlzeiROtHvKkpn7e2KM0piRjFynRDswi7Wp+V+tndn4KhxzlWaWKTr/KM4EsQmZnk56XDNqxcgBUs3droQOUCO1LqCiCyFYPHkZGueVwPH9Rbl6ncdRgGM4gTMI4BKqcAc1qAOFR3iGV3jzEu/Fe/c+5q0rXj5zBH/kff4AVe2O9Q==</latexit><latexit sha1_base64="jYJFH8dhHGGV5CY0yjNCYsU6z5c=">AAAB7XicbZBNSwMxEIZn/az1q+rRS7AInsquCHosetBjBfsB7VJm02wbm2SXJCuU0v/gxYMiXv0/3vw3pu0etPWFwMM7M2TmjVLBjfX9b29ldW19Y7OwVdze2d3bLx0cNkySacrqNBGJbkVomOCK1S23grVSzVBGgjWj4c203nxi2vBEPdhRykKJfcVjTtE6q9G5RSmxWyr7FX8msgxBDmXIVeuWvjq9hGaSKUsFGtMO/NSGY9SWU8EmxU5mWIp0iH3WdqhQMhOOZ9tOyKlzeiROtHvKkpn7e2KM0piRjFynRDswi7Wp+V+tndn4KhxzlWaWKTr/KM4EsQmZnk56XDNqxcgBUs3droQOUCO1LqCiCyFYPHkZGueVwPH9Rbl6ncdRgGM4gTMI4BKqcAc1qAOFR3iGV3jzEu/Fe/c+5q0rXj5zBH/kff4AVe2O9Q==</latexit>

R
<latexit sha1_base64="+0KSUCHDr5HBmFgEpdEGvK9XkTg=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxFfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYXFh7emWFn3iARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKXjVDFssljEqhNQjYJLbBpuBHYShTQKBLaD8e2s3n5CpXksH8wkQT+iQ8lDzqixVuO+X664VXcusgpeDhXIVe+Xv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtShphNrP5otOyZl1BiSMlX3SkLn7eyKjkdaTKLCdETUjvVybmf/VuqkJr/2MyyQ1KNniozAVxMRkdjUZcIXMiIkFyhS3uxI2oooyY7Mp2RC85ZNXoXVR9Sw3Liu1mzyOIpzAKZyDB1dQgzuoQxMYIDzDK7w5j86L8+58LFoLTj5zDH/kfP4ArKOM1g==</latexit><latexit sha1_base64="+0KSUCHDr5HBmFgEpdEGvK9XkTg=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxFfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYXFh7emWFn3iARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKXjVDFssljEqhNQjYJLbBpuBHYShTQKBLaD8e2s3n5CpXksH8wkQT+iQ8lDzqixVuO+X664VXcusgpeDhXIVe+Xv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtShphNrP5otOyZl1BiSMlX3SkLn7eyKjkdaTKLCdETUjvVybmf/VuqkJr/2MyyQ1KNniozAVxMRkdjUZcIXMiIkFyhS3uxI2oooyY7Mp2RC85ZNXoXVR9Sw3Liu1mzyOIpzAKZyDB1dQgzuoQxMYIDzDK7w5j86L8+58LFoLTj5zDH/kfP4ArKOM1g==</latexit><latexit sha1_base64="+0KSUCHDr5HBmFgEpdEGvK9XkTg=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxFfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYXFh7emWFn3iARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKXjVDFssljEqhNQjYJLbBpuBHYShTQKBLaD8e2s3n5CpXksH8wkQT+iQ8lDzqixVuO+X664VXcusgpeDhXIVe+Xv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtShphNrP5otOyZl1BiSMlX3SkLn7eyKjkdaTKLCdETUjvVybmf/VuqkJr/2MyyQ1KNniozAVxMRkdjUZcIXMiIkFyhS3uxI2oooyY7Mp2RC85ZNXoXVR9Sw3Liu1mzyOIpzAKZyDB1dQgzuoQxMYIDzDK7w5j86L8+58LFoLTj5zDH/kfP4ArKOM1g==</latexit><latexit sha1_base64="+0KSUCHDr5HBmFgEpdEGvK9XkTg=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxFfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYXFh7emWFn3iARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKXjVDFssljEqhNQjYJLbBpuBHYShTQKBLaD8e2s3n5CpXksH8wkQT+iQ8lDzqixVuO+X664VXcusgpeDhXIVe+Xv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtShphNrP5otOyZl1BiSMlX3SkLn7eyKjkdaTKLCdETUjvVybmf/VuqkJr/2MyyQ1KNniozAVxMRkdjUZcIXMiIkFyhS3uxI2oooyY7Mp2RC85ZNXoXVR9Sw3Liu1mzyOIpzAKZyDB1dQgzuoQxMYIDzDK7w5j86L8+58LFoLTj5zDH/kfP4ArKOM1g==</latexit>

Connection: �i
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1

2
gi� {�gjk,i + gi,jk + gki,j}
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Riemann
   Curvature:

Rl
ijk = �l

ik,j � �l
ij,k + �l

j��
�
ik � �l

k��
�
ij

<latexit sha1_base64="3RdRwqE21/SUay6d2DiXzqHzW6o="></latexit><latexit sha1_base64="3RdRwqE21/SUay6d2DiXzqHzW6o="></latexit><latexit sha1_base64="3RdRwqE21/SUay6d2DiXzqHzW6o="></latexit><latexit sha1_base64="3RdRwqE21/SUay6d2DiXzqHzW6o="></latexit>



Our Question:  Given a non-optimal solution of the 
Einstein equations, does there always exist a 
coordinate transformation which smooths the 
spacetime to its Optimal Regularity??  



Our Question:  Given a non-optimal solution of the 
Einstein equations, does there always exist a 
coordinate transformation which smooths the 
spacetime to its Optimal Regularity??  

By Optimal Regularity, we mean that the 
gravitational metric tensor is two full derivatives 
smoother than its curvature tensor. 



Our Question:  Given a non-optimal solution of the 
Einstein equations, does there always exist a 
coordinate transformation which smooths the 
spacetime to its Optimal Regularity??  

By Optimal Regularity, we mean that the 
gravitational metric tensor is two full derivatives 
smoother than its curvature tensor. 

The equations may be too complicated to solve in 
coordinates in which the metric exhibits its optimal 
regularity… 



Motivation:  Non-optimal solutions of the 
Einstein equations first came up in shock 
matching [Israel,Sm/Te] and when we 
constructed shock wave solutions of the 
Einstein equations by the Glimm Scheme in 
Standard Schwarzschild Coordinates (SSC)  

Groah and I observed:  ``The gravitational 
metric appears to be singular at the 
shocks in coordinates where the analysis 
is feasible (SSC)’’. 



Although our problem began by considering 
solutions of the Glimm scheme in spherically 
symmetric spacetimes,  the problem turns 
out to be much more general!



For example…assume g is two derivatives 
smoother than its curvature…

gij 2 Wm+2,p, Rk
lij 2 Wm,p
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gij 2 Wm+2,p, Rk
lij 2 Wm,p
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For example…assume g is two derivatives 
smoother than its curvature…

Do a ``singular’’ coordinate transformation 
with                …J 2 Wm,p
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For example…assume g is two derivatives 
smoother than its curvature…
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<latexit sha1_base64="u87L75+wYAApgNoNzZdcb8fWoK0=">AAAB8nicbZDLSgMxFIYz9VbrrerSTbAVBKXMdKPLohuXFewFpmPJpJk2NJMMyRmhDH0MNy4UcevTuPNtTNtZaOsPgY//nEPO+cNEcAOu++0U1tY3NreK26Wd3b39g/LhUduoVFPWokoo3Q2JYYJL1gIOgnUTzUgcCtYJx7ezeueJacOVfIBJwoKYDCWPOCVgLb/aecziC+8ymVb75Ypbc+fCq+DlUEG5mv3yV2+gaBozCVQQY3zPTSDIiAZOBZuWeqlhCaFjMmS+RUliZoJsvvIUn1lngCOl7ZOA5+7viYzExkzi0HbGBEZmuTYz/6v5KUTXQcZlkgKTdPFRlAoMCs/uxwOuGQUxsUCo5nZXTEdEEwo2pZINwVs+eRXa9Zpn+b5eadzkcRTRCTpF58hDV6iB7lATtRBFCj2jV/TmgPPivDsfi9aCk88coz9yPn8Axo2QQA==</latexit><latexit sha1_base64="u87L75+wYAApgNoNzZdcb8fWoK0=">AAAB8nicbZDLSgMxFIYz9VbrrerSTbAVBKXMdKPLohuXFewFpmPJpJk2NJMMyRmhDH0MNy4UcevTuPNtTNtZaOsPgY//nEPO+cNEcAOu++0U1tY3NreK26Wd3b39g/LhUduoVFPWokoo3Q2JYYJL1gIOgnUTzUgcCtYJx7ezeueJacOVfIBJwoKYDCWPOCVgLb/aecziC+8ymVb75Ypbc+fCq+DlUEG5mv3yV2+gaBozCVQQY3zPTSDIiAZOBZuWeqlhCaFjMmS+RUliZoJsvvIUn1lngCOl7ZOA5+7viYzExkzi0HbGBEZmuTYz/6v5KUTXQcZlkgKTdPFRlAoMCs/uxwOuGQUxsUCo5nZXTEdEEwo2pZINwVs+eRXa9Zpn+b5eadzkcRTRCTpF58hDV6iB7lATtRBFCj2jV/TmgPPivDsfi9aCk88coz9yPn8Axo2QQA==</latexit><latexit sha1_base64="u87L75+wYAApgNoNzZdcb8fWoK0=">AAAB8nicbZDLSgMxFIYz9VbrrerSTbAVBKXMdKPLohuXFewFpmPJpJk2NJMMyRmhDH0MNy4UcevTuPNtTNtZaOsPgY//nEPO+cNEcAOu++0U1tY3NreK26Wd3b39g/LhUduoVFPWokoo3Q2JYYJL1gIOgnUTzUgcCtYJx7ezeueJacOVfIBJwoKYDCWPOCVgLb/aecziC+8ymVb75Ypbc+fCq+DlUEG5mv3yV2+gaBozCVQQY3zPTSDIiAZOBZuWeqlhCaFjMmS+RUliZoJsvvIUn1lngCOl7ZOA5+7viYzExkzi0HbGBEZmuTYz/6v5KUTXQcZlkgKTdPFRlAoMCs/uxwOuGQUxsUCo5nZXTEdEEwo2pZINwVs+eRXa9Zpn+b5eadzkcRTRCTpF58hDV6iB7lATtRBFCj2jV/TmgPPivDsfi9aCk88coz9yPn8Axo2QQA==</latexit><latexit sha1_base64="u87L75+wYAApgNoNzZdcb8fWoK0=">AAAB8nicbZDLSgMxFIYz9VbrrerSTbAVBKXMdKPLohuXFewFpmPJpJk2NJMMyRmhDH0MNy4UcevTuPNtTNtZaOsPgY//nEPO+cNEcAOu++0U1tY3NreK26Wd3b39g/LhUduoVFPWokoo3Q2JYYJL1gIOgnUTzUgcCtYJx7ezeueJacOVfIBJwoKYDCWPOCVgLb/aecziC+8ymVb75Ypbc+fCq+DlUEG5mv3yV2+gaBozCVQQY3zPTSDIiAZOBZuWeqlhCaFjMmS+RUliZoJsvvIUn1lngCOl7ZOA5+7viYzExkzi0HbGBEZmuTYz/6v5KUTXQcZlkgKTdPFRlAoMCs/uxwOuGQUxsUCo5nZXTEdEEwo2pZINwVs+eRXa9Zpn+b5eadzkcRTRCTpF58hDV6iB7lATtRBFCj2jV/TmgPPivDsfi9aCk88coz9yPn8Axo2QQA==</latexit>
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⌫
<latexit sha1_base64="TEeWKypLNLzuYHHt1n6cxihoEjI="></latexit>

gµ,⌫ = gij
@x

i

@y

µ

@x

j

@y

⌫
<latexit sha1_base64="ntWyjABfVIVzwoAR6bxJU7TcsL0="></latexit>

Wm,p
<latexit sha1_base64="GboFjA+3UVYWwjZkkSSILKMDur0=">AAAB7nicbVBNSwMxEJ31s9avqkcvwSJ4kLJbBT0WvXisYD+gXUs2zbahSTYkWaEs/RFePCji1d/jzX9j2u5BWx8MPN6bYWZepDgz1ve/vZXVtfWNzcJWcXtnd2+/dHDYNEmqCW2QhCe6HWFDOZO0YZnltK00xSLitBWNbqd+64lqwxL5YMeKhgIPJIsZwdZJrdZjJs7VpFcq+xV/BrRMgpyUIUe9V/rq9hOSCiot4diYTuArG2ZYW0Y4nRS7qaEKkxEe0I6jEgtqwmx27gSdOqWP4kS7khbN1N8TGRbGjEXkOgW2Q7PoTcX/vE5q4+swY1KllkoyXxSnHNkETX9HfaYpsXzsCCaauVsRGWKNiXUJFV0IweLLy6RZrQQXler9Zbl2k8dRgGM4gTMI4ApqcAd1aACBETzDK7x5ynvx3r2PeeuKl88cwR94nz8zG496</latexit>



For example…assume g is two derivatives 
smoother than its curvature…

gij 2 Wm+2,p, Rk
lij 2 Wm,p

<latexit sha1_base64="iYMecWhwYXS5zta79ESXPEtspgI=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0UQLSWpgi6LblxWsQ9o0jCZTtqxk0mYmQgl5B/c+CtuXCji1o07/8bpY1FbD1w4nHMv997jx4xKZVk/Rm5peWV1Lb9e2Njc2t4xd/caMkoEJnUcsUi0fCQJo5zUFVWMtGJBUOgz0vQH1yO/+UiEpBG/V8OYuCHqcRpQjJSWPPOk56X0IXMoh81OGp5WSnFWcuBdZ+ClbMbQsmcWrbI1Blwk9pQUwRQ1z/x2uhFOQsIVZkjKtm3Fyk2RUBQzkhWcRJIY4QHqkbamHIVEuun4pwweaaULg0jo4gqO1dmJFIVSDkNfd4ZI9eW8NxL/89qJCi7dlPI4UYTjyaIgYVBFcBQQ7FJBsGJDTRAWVN8KcR8JhJWOsaBDsOdfXiSNStk+K1duz4vVq2kceXAADsExsMEFqIIbUAN1gMETeAFv4N14Nl6ND+Nz0pozpjP74A+Mr18aYJ2s</latexit>

Given:

For example…assume g is two derivatives 
smoother than its curvature…

gµ⌫ 2 Wm+1,p, R↵
�µ⌫ 2 Wm,p

<latexit sha1_base64="KZ3kPOPZYB+czSAORjBQz8V+VOc="></latexit>

Get: gµ⌫ 2 Wm+1,p, R↵
�µ⌫ 2 Wm,p

<latexit sha1_base64="KZ3kPOPZYB+czSAORjBQz8V+VOc="></latexit>

Get:

Wm+2,p
<latexit sha1_base64="B6cHIPD2fwlABV0vJa8Xkq6om2g=">AAAB8nicbZDLSsNAFIZP6q3WW9Wlm2ArCEpJutFl0Y3LCvYCaSyT6aQdOpcwMxFK6GO4caGIW5/GnW/jtM1CW38Y+PjPOcw5f5Qwqo3nfTuFtfWNza3idmlnd2//oHx41NYyVZi0sGRSdSOkCaOCtAw1jHQTRRCPGOlE49tZvfNElKZSPJhJQkKOhoLGFCNjraDaecz4Rf0ymVb75YpX8+ZyV8HPoQK5mv3yV28gccqJMJghrQPfS0yYIWUoZmRa6qWaJAiP0ZAEFgXiRIfZfOWpe2adgRtLZZ8w7tz9PZEhrvWER7aTIzPSy7WZ+V8tSE18HWZUJKkhAi8+ilPmGunO7ncHVBFs2MQCworaXV08QgphY1Mq2RD85ZNXoV2v+Zbv65XGTR5HEU7gFM7BhytowB00oQUYJDzDK7w5xnlx3p2PRWvByWeO4Y+czx/IFZBB</latexit><latexit sha1_base64="B6cHIPD2fwlABV0vJa8Xkq6om2g=">AAAB8nicbZDLSsNAFIZP6q3WW9Wlm2ArCEpJutFl0Y3LCvYCaSyT6aQdOpcwMxFK6GO4caGIW5/GnW/jtM1CW38Y+PjPOcw5f5Qwqo3nfTuFtfWNza3idmlnd2//oHx41NYyVZi0sGRSdSOkCaOCtAw1jHQTRRCPGOlE49tZvfNElKZSPJhJQkKOhoLGFCNjraDaecz4Rf0ymVb75YpX8+ZyV8HPoQK5mv3yV28gccqJMJghrQPfS0yYIWUoZmRa6qWaJAiP0ZAEFgXiRIfZfOWpe2adgRtLZZ8w7tz9PZEhrvWER7aTIzPSy7WZ+V8tSE18HWZUJKkhAi8+ilPmGunO7ncHVBFs2MQCworaXV08QgphY1Mq2RD85ZNXoV2v+Zbv65XGTR5HEU7gFM7BhytowB00oQUYJDzDK7w5xnlx3p2PRWvByWeO4Y+czx/IFZBB</latexit><latexit sha1_base64="B6cHIPD2fwlABV0vJa8Xkq6om2g=">AAAB8nicbZDLSsNAFIZP6q3WW9Wlm2ArCEpJutFl0Y3LCvYCaSyT6aQdOpcwMxFK6GO4caGIW5/GnW/jtM1CW38Y+PjPOcw5f5Qwqo3nfTuFtfWNza3idmlnd2//oHx41NYyVZi0sGRSdSOkCaOCtAw1jHQTRRCPGOlE49tZvfNElKZSPJhJQkKOhoLGFCNjraDaecz4Rf0ymVb75YpX8+ZyV8HPoQK5mv3yV28gccqJMJghrQPfS0yYIWUoZmRa6qWaJAiP0ZAEFgXiRIfZfOWpe2adgRtLZZ8w7tz9PZEhrvWER7aTIzPSy7WZ+V8tSE18HWZUJKkhAi8+ilPmGunO7ncHVBFs2MQCworaXV08QgphY1Mq2RD85ZNXoV2v+Zbv65XGTR5HEU7gFM7BhytowB00oQUYJDzDK7w5xnlx3p2PRWvByWeO4Y+czx/IFZBB</latexit><latexit sha1_base64="B6cHIPD2fwlABV0vJa8Xkq6om2g=">AAAB8nicbZDLSsNAFIZP6q3WW9Wlm2ArCEpJutFl0Y3LCvYCaSyT6aQdOpcwMxFK6GO4caGIW5/GnW/jtM1CW38Y+PjPOcw5f5Qwqo3nfTuFtfWNza3idmlnd2//oHx41NYyVZi0sGRSdSOkCaOCtAw1jHQTRRCPGOlE49tZvfNElKZSPJhJQkKOhoLGFCNjraDaecz4Rf0ymVb75YpX8+ZyV8HPoQK5mv3yV28gccqJMJghrQPfS0yYIWUoZmRa6qWaJAiP0ZAEFgXiRIfZfOWpe2adgRtLZZ8w7tz9PZEhrvWER7aTIzPSy7WZ+V8tSE18HWZUJKkhAi8+ilPmGunO7ncHVBFs2MQCworaXV08QgphY1Mq2RD85ZNXoV2v+Zbv65XGTR5HEU7gFM7BhytowB00oQUYJDzDK7w5xnlx3p2PRWvByWeO4Y+czx/IFZBB</latexit>

Wm+1,p
<latexit sha1_base64="u87L75+wYAApgNoNzZdcb8fWoK0=">AAAB8nicbZDLSgMxFIYz9VbrrerSTbAVBKXMdKPLohuXFewFpmPJpJk2NJMMyRmhDH0MNy4UcevTuPNtTNtZaOsPgY//nEPO+cNEcAOu++0U1tY3NreK26Wd3b39g/LhUduoVFPWokoo3Q2JYYJL1gIOgnUTzUgcCtYJx7ezeueJacOVfIBJwoKYDCWPOCVgLb/aecziC+8ymVb75Ypbc+fCq+DlUEG5mv3yV2+gaBozCVQQY3zPTSDIiAZOBZuWeqlhCaFjMmS+RUliZoJsvvIUn1lngCOl7ZOA5+7viYzExkzi0HbGBEZmuTYz/6v5KUTXQcZlkgKTdPFRlAoMCs/uxwOuGQUxsUCo5nZXTEdEEwo2pZINwVs+eRXa9Zpn+b5eadzkcRTRCTpF58hDV6iB7lATtRBFCj2jV/TmgPPivDsfi9aCk88coz9yPn8Axo2QQA==</latexit><latexit sha1_base64="u87L75+wYAApgNoNzZdcb8fWoK0=">AAAB8nicbZDLSgMxFIYz9VbrrerSTbAVBKXMdKPLohuXFewFpmPJpJk2NJMMyRmhDH0MNy4UcevTuPNtTNtZaOsPgY//nEPO+cNEcAOu++0U1tY3NreK26Wd3b39g/LhUduoVFPWokoo3Q2JYYJL1gIOgnUTzUgcCtYJx7ezeueJacOVfIBJwoKYDCWPOCVgLb/aecziC+8ymVb75Ypbc+fCq+DlUEG5mv3yV2+gaBozCVQQY3zPTSDIiAZOBZuWeqlhCaFjMmS+RUliZoJsvvIUn1lngCOl7ZOA5+7viYzExkzi0HbGBEZmuTYz/6v5KUTXQcZlkgKTdPFRlAoMCs/uxwOuGQUxsUCo5nZXTEdEEwo2pZINwVs+eRXa9Zpn+b5eadzkcRTRCTpF58hDV6iB7lATtRBFCj2jV/TmgPPivDsfi9aCk88coz9yPn8Axo2QQA==</latexit><latexit sha1_base64="u87L75+wYAApgNoNzZdcb8fWoK0=">AAAB8nicbZDLSgMxFIYz9VbrrerSTbAVBKXMdKPLohuXFewFpmPJpJk2NJMMyRmhDH0MNy4UcevTuPNtTNtZaOsPgY//nEPO+cNEcAOu++0U1tY3NreK26Wd3b39g/LhUduoVFPWokoo3Q2JYYJL1gIOgnUTzUgcCtYJx7ezeueJacOVfIBJwoKYDCWPOCVgLb/aecziC+8ymVb75Ypbc+fCq+DlUEG5mv3yV2+gaBozCVQQY3zPTSDIiAZOBZuWeqlhCaFjMmS+RUliZoJsvvIUn1lngCOl7ZOA5+7viYzExkzi0HbGBEZmuTYz/6v5KUTXQcZlkgKTdPFRlAoMCs/uxwOuGQUxsUCo5nZXTEdEEwo2pZINwVs+eRXa9Zpn+b5eadzkcRTRCTpF58hDV6iB7lATtRBFCj2jV/TmgPPivDsfi9aCk88coz9yPn8Axo2QQA==</latexit><latexit sha1_base64="u87L75+wYAApgNoNzZdcb8fWoK0=">AAAB8nicbZDLSgMxFIYz9VbrrerSTbAVBKXMdKPLohuXFewFpmPJpJk2NJMMyRmhDH0MNy4UcevTuPNtTNtZaOsPgY//nEPO+cNEcAOu++0U1tY3NreK26Wd3b39g/LhUduoVFPWokoo3Q2JYYJL1gIOgnUTzUgcCtYJx7ezeueJacOVfIBJwoKYDCWPOCVgLb/aecziC+8ymVb75Ypbc+fCq+DlUEG5mv3yV2+gaBozCVQQY3zPTSDIiAZOBZuWeqlhCaFjMmS+RUliZoJsvvIUn1lngCOl7ZOA5+7viYzExkzi0HbGBEZmuTYz/6v5KUTXQcZlkgKTdPFRlAoMCs/uxwOuGQUxsUCo5nZXTEdEEwo2pZINwVs+eRXa9Zpn+b5eadzkcRTRCTpF58hDV6iB7lATtRBFCj2jV/TmgPPivDsfi9aCk88coz9yPn8Axo2QQA==</latexit>

Wm+1,p
<latexit sha1_base64="u87L75+wYAApgNoNzZdcb8fWoK0=">AAAB8nicbZDLSgMxFIYz9VbrrerSTbAVBKXMdKPLohuXFewFpmPJpJk2NJMMyRmhDH0MNy4UcevTuPNtTNtZaOsPgY//nEPO+cNEcAOu++0U1tY3NreK26Wd3b39g/LhUduoVFPWokoo3Q2JYYJL1gIOgnUTzUgcCtYJx7ezeueJacOVfIBJwoKYDCWPOCVgLb/aecziC+8ymVb75Ypbc+fCq+DlUEG5mv3yV2+gaBozCVQQY3 zPTSDIiAZOBZuWeqlhCaFjMmS+RUliZoJsvvIUn1lngCOl7ZOA5+7viYzExkzi0HbGBEZmuTYz/6v5KUTXQcZlkgKTdPFRlAoMCs/uxwOuGQUxsUCo5nZXTEdEEwo2pZINwVs+eRXa9Zpn+b5eadzkcRTRCTpF58hDV6iB7lATtRBFCj2jV/TmgPPivDsfi9aCk88coz9yPn8Axo2QQA==</latexit><latexit sha1_base64="u87L75+wYAApgNoNzZdcb8fWoK0=">AAAB8nicbZDLSgMxFIYz9VbrrerSTbAVBKXMdKPLohuXFewFpmPJpJk2NJMMyRmhDH0MNy4UcevTuPNtTNtZaOsPgY//nEPO+cNEcAOu++0U1tY3NreK26Wd3b39g/LhUduoVFPWokoo3Q2JYYJL1gIOgnUTzUgcCtYJx7ezeueJacOVfIBJwoKYDCWPOCVgLb/aecziC+8ymVb75Ypbc+fCq+DlUEG5mv3yV2+gaBozCVQQY3 zPTSDIiAZOBZuWeqlhCaFjMmS+RUliZoJsvvIUn1lngCOl7ZOA5+7viYzExkzi0HbGBEZmuTYz/6v5KUTXQcZlkgKTdPFRlAoMCs/uxwOuGQUxsUCo5nZXTEdEEwo2pZINwVs+eRXa9Zpn+b5eadzkcRTRCTpF58hDV6iB7lATtRBFCj2jV/TmgPPivDsfi9aCk88coz9yPn8Axo2QQA==</latexit><latexit sha1_base64="u87L75+wYAApgNoNzZdcb8fWoK0=">AAAB8nicbZDLSgMxFIYz9VbrrerSTbAVBKXMdKPLohuXFewFpmPJpJk2NJMMyRmhDH0MNy4UcevTuPNtTNtZaOsPgY//nEPO+cNEcAOu++0U1tY3NreK26Wd3b39g/LhUduoVFPWokoo3Q2JYYJL1gIOgnUTzUgcCtYJx7ezeueJacOVfIBJwoKYDCWPOCVgLb/aecziC+8ymVb75Ypbc+fCq+DlUEG5mv3yV2+gaBozCVQQY3 zPTSDIiAZOBZuWeqlhCaFjMmS+RUliZoJsvvIUn1lngCOl7ZOA5+7viYzExkzi0HbGBEZmuTYz/6v5KUTXQcZlkgKTdPFRlAoMCs/uxwOuGQUxsUCo5nZXTEdEEwo2pZINwVs+eRXa9Zpn+b5eadzkcRTRCTpF58hDV6iB7lATtRBFCj2jV/TmgPPivDsfi9aCk88coz9yPn8Axo2QQA==</latexit><latexit sha1_base64="u87L75+wYAApgNoNzZdcb8fWoK0=">AAAB8nicbZDLSgMxFIYz9VbrrerSTbAVBKXMdKPLohuXFewFpmPJpJk2NJMMyRmhDH0MNy4UcevTuPNtTNtZaOsPgY//nEPO+cNEcAOu++0U1tY3NreK26Wd3b39g/LhUduoVFPWokoo3Q2JYYJL1gIOgnUTzUgcCtYJx7ezeueJacOVfIBJwoKYDCWPOCVgLb/aecziC+8ymVb75Ypbc+fCq+DlUEG5mv3yV2+gaBozCVQQY3 zPTSDIiAZOBZuWeqlhCaFjMmS+RUliZoJsvvIUn1lngCOl7ZOA5+7viYzExkzi0HbGBEZmuTYz/6v5KUTXQcZlkgKTdPFRlAoMCs/uxwOuGQUxsUCo5nZXTEdEEwo2pZINwVs+eRXa9Zpn+b5eadzkcRTRCTpF58hDV6iB7lATtRBFCj2jV/TmgPPivDsfi9aCk88coz9yPn8Axo2QQA==</latexit>

Wm+1,p
<latexit sha1_base64="u87L75+wYAApgNoNzZdcb8fWoK0=">AAAB8nicbZDLSgMxFIYz9VbrrerSTbAVBKXMdKPLohuXFewFpmPJpJk2NJMMyRmhDH0MNy4UcevTuPNtTNtZaOsPgY//nEPO+cNEcAOu++0U1tY3NreK26Wd3b39g/LhUduoVFPWokoo3Q2JYYJL1gIOgnUTzUgcCtYJx7ezeueJacOVfIBJwoKYDCWPOCVgLb/aecziC+8ymVb75Ypbc+fCq+DlUEG5mv3yV2+gaBozCVQQY3zPTSDIiAZOBZuWeqlhCaFjMmS+RUliZoJsvvIUn1lngCOl7ZOA5+7viYzExkzi0HbGBEZmuTYz/6v5KUTXQcZlkgKTdPFRlAoMCs/uxwOuGQUxsUCo5nZXTEdEEwo2pZINwVs+eRXa9Zpn+b5eadzkcRTRCTpF58hDV6iB7lATtRBFCj2jV/TmgPPivDsfi9aCk88coz9yPn8Axo2QQA==</latexit><latexit sha1_base64="u87L75+wYAApgNoNzZdcb8fWoK0=">AAAB8nicbZDLSgMxFIYz9VbrrerSTbAVBKXMdKPLohuXFewFpmPJpJk2NJMMyRmhDH0MNy4UcevTuPNtTNtZaOsPgY//nEPO+cNEcAOu++0U1tY3NreK26Wd3b39g/LhUduoVFPWokoo3Q2JYYJL1gIOgnUTzUgcCtYJx7ezeueJacOVfIBJwoKYDCWPOCVgLb/aecziC+8ymVb75Ypbc+fCq+DlUEG5mv3yV2+gaBozCVQQY3zPTSDIiAZOBZuWeqlhCaFjMmS+RUliZoJsvvIUn1lngCOl7ZOA5+7viYzExkzi0HbGBEZmuTYz/6v5KUTXQcZlkgKTdPFRlAoMCs/uxwOuGQUxsUCo5nZXTEdEEwo2pZINwVs+eRXa9Zpn+b5eadzkcRTRCTpF58hDV6iB7lATtRBFCj2jV/TmgPPivDsfi9aCk88coz9yPn8Axo2QQA==</latexit><latexit sha1_base64="u87L75+wYAApgNoNzZdcb8fWoK0=">AAAB8nicbZDLSgMxFIYz9VbrrerSTbAVBKXMdKPLohuXFewFpmPJpJk2NJMMyRmhDH0MNy4UcevTuPNtTNtZaOsPgY//nEPO+cNEcAOu++0U1tY3NreK26Wd3b39g/LhUduoVFPWokoo3Q2JYYJL1gIOgnUTzUgcCtYJx7ezeueJacOVfIBJwoKYDCWPOCVgLb/aecziC+8ymVb75Ypbc+fCq+DlUEG5mv3yV2+gaBozCVQQY3zPTSDIiAZOBZuWeqlhCaFjMmS+RUliZoJsvvIUn1lngCOl7ZOA5+7viYzExkzi0HbGBEZmuTYz/6v5KUTXQcZlkgKTdPFRlAoMCs/uxwOuGQUxsUCo5nZXTEdEEwo2pZINwVs+eRXa9Zpn+b5eadzkcRTRCTpF58hDV6iB7lATtRBFCj2jV/TmgPPivDsfi9aCk88coz9yPn8Axo2QQA==</latexit><latexit sha1_base64="u87L75+wYAApgNoNzZdcb8fWoK0=">AAAB8nicbZDLSgMxFIYz9VbrrerSTbAVBKXMdKPLohuXFewFpmPJpJk2NJMMyRmhDH0MNy4UcevTuPNtTNtZaOsPgY//nEPO+cNEcAOu++0U1tY3NreK26Wd3b39g/LhUduoVFPWokoo3Q2JYYJL1gIOgnUTzUgcCtYJx7ezeueJacOVfIBJwoKYDCWPOCVgLb/aecziC+8ymVb75Ypbc+fCq+DlUEG5mv3yV2+gaBozCVQQY3zPTSDIiAZOBZuWeqlhCaFjMmS+RUliZoJsvvIUn1lngCOl7ZOA5+7viYzExkzi0HbGBEZmuTYz/6v5KUTXQcZlkgKTdPFRlAoMCs/uxwOuGQUxsUCo5nZXTEdEEwo2pZINwVs+eRXa9Zpn+b5eadzkcRTRCTpF58hDV6iB7lATtRBFCj2jV/TmgPPivDsfi9aCk88coz9yPn8Axo2QQA==</latexit>

R

↵
�µ,⌫ = R

k
lij

@y

↵

@x

k

@x

l

@y

�

@x

i

@y

µ

@x

j

@y

⌫
<latexit sha1_base64="TEeWKypLNLzuYHHt1n6cxihoEjI="></latexit>

gµ,⌫ = gij
@x

i

@y

µ

@x

j

@y

⌫
<latexit sha1_base64="ntWyjABfVIVzwoAR6bxJU7TcsL0="></latexit>

Wm,p
<latexit sha1_base64="GboFjA+3UVYWwjZkkSSILKMDur0=">AAAB7nicbVBNSwMxEJ31s9avqkcvwSJ4kLJbBT0WvXisYD+gXUs2zbahSTYkWaEs/RFePCji1d/jzX9j2u5BWx8MPN6bYWZepDgz1ve/vZXVtfWNzcJWcXtnd2+/dHDYNEmqCW2QhCe6HWFDOZO0YZnltK00xSLitBWNbqd+64lqwxL5YMeKhgIPJIsZwdZJrdZjJs7VpFcq+xV/BrRMgpyUIUe9V/rq9hOSCiot4diYTuArG2ZYW0Y4nRS7qaEKkxEe0I6jEgtqwmx27gSdOqWP4kS7khbN1N8TGRbGjEXkOgW2Q7PoTcX/vE5q4+swY1KllkoyXxSnHNkETX9HfaYpsXzsCCaauVsRGWKNiXUJFV0IweLLy6RZrQQXler9Zbl2k8dRgGM4gTMI4ApqcAd1aACBETzDK7x5ynvx3r2PeeuKl88cwR94nz8zG496</latexit>



For example…assume g is two derivatives 
smoother than its curvature…

gij 2 Wm+2,p, Rk
lij 2 Wm,p

<latexit sha1_base64="iYMecWhwYXS5zta79ESXPEtspgI=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0UQLSWpgi6LblxWsQ9o0jCZTtqxk0mYmQgl5B/c+CtuXCji1o07/8bpY1FbD1w4nHMv997jx4xKZVk/Rm5peWV1Lb9e2Njc2t4xd/caMkoEJnUcsUi0fCQJo5zUFVWMtGJBUOgz0vQH1yO/+UiEpBG/V8OYuCHqcRpQjJSWPPOk56X0IXMoh81OGp5WSnFWcuBdZ+ClbMbQsmcWrbI1Blwk9pQUwRQ1z/x2uhFOQsIVZkjKtm3Fyk2RUBQzkhWcRJIY4QHqkbamHIVEuun4pwweaaULg0jo4gqO1dmJFIVSDkNfd4ZI9eW8NxL/89qJCi7dlPI4UYTjyaIgYVBFcBQQ7FJBsGJDTRAWVN8KcR8JhJWOsaBDsOdfXiSNStk+K1duz4vVq2kceXAADsExsMEFqIIbUAN1gMETeAFv4N14Nl6ND+Nz0pozpjP74A+Mr18aYJ2s</latexit>

Given:

For example…assume g is two derivatives 
smoother than its curvature…

Wm+2,p
<latexit sha1_base64="B6cHIPD2fwlABV0vJa8Xkq6om2g=">AAAB8nicbZDLSsNAFIZP6q3WW9Wlm2ArCEpJutFl0Y3LCvYCaSyT6aQdOpcwMxFK6GO4caGIW5/GnW/jtM1CW38Y+PjPOcw5f5Qwqo3nfTuFtfWNza3idmlnd2//oHx41NYyVZi0sGRSdSOkCaOCtAw1jHQTRRCPGOlE49tZvfNElKZSPJhJQkKOhoLGFCNjraDaecz4Rf0ymVb75YpX8+ZyV8HPoQK5mv3yV28gccqJMJghrQPfS0yYIWUoZmRa6qWaJAiP0ZAEFgXiRIfZfOWpe2adgRtLZZ8w7tz9PZEhrvWER7aTIzPSy7WZ+V8tSE18HWZUJKkhAi8+ilPmGunO7ncHVBFs2MQCworaXV08QgphY1Mq2RD85ZNXoV2v+Zbv65XGTR5HEU7gFM7BhytowB00oQUYJDzDK7w5xnlx3p2PRWvByWeO4Y+czx/IFZBB</latexit><latexit sha1_base64="B6cHIPD2fwlABV0vJa8Xkq6om2g=">AAAB8nicbZDLSsNAFIZP6q3WW9Wlm2ArCEpJutFl0Y3LCvYCaSyT6aQdOpcwMxFK6GO4caGIW5/GnW/jtM1CW38Y+PjPOcw5f5Qwqo3nfTuFtfWNza3idmlnd2//oHx41NYyVZi0sGRSdSOkCaOCtAw1jHQTRRCPGOlE49tZvfNElKZSPJhJQkKOhoLGFCNjraDaecz4Rf0ymVb75YpX8+ZyV8HPoQK5mv3yV28gccqJMJghrQPfS0yYIWUoZmRa6qWaJAiP0ZAEFgXiRIfZfOWpe2adgRtLZZ8w7tz9PZEhrvWER7aTIzPSy7WZ+V8tSE18HWZUJKkhAi8+ilPmGunO7ncHVBFs2MQCworaXV08QgphY1Mq2RD85ZNXoV2v+Zbv65XGTR5HEU7gFM7BhytowB00oQUYJDzDK7w5xnlx3p2PRWvByWeO4Y+czx/IFZBB</latexit><latexit sha1_base64="B6cHIPD2fwlABV0vJa8Xkq6om2g=">AAAB8nicbZDLSsNAFIZP6q3WW9Wlm2ArCEpJutFl0Y3LCvYCaSyT6aQdOpcwMxFK6GO4caGIW5/GnW/jtM1CW38Y+PjPOcw5f5Qwqo3nfTuFtfWNza3idmlnd2//oHx41NYyVZi0sGRSdSOkCaOCtAw1jHQTRRCPGOlE49tZvfNElKZSPJhJQkKOhoLGFCNjraDaecz4Rf0ymVb75YpX8+ZyV8HPoQK5mv3yV28gccqJMJghrQPfS0yYIWUoZmRa6qWaJAiP0ZAEFgXiRIfZfOWpe2adgRtLZZ8w7tz9PZEhrvWER7aTIzPSy7WZ+V8tSE18HWZUJKkhAi8+ilPmGunO7ncHVBFs2MQCworaXV08QgphY1Mq2RD85ZNXoV2v+Zbv65XGTR5HEU7gFM7BhytowB00oQUYJDzDK7w5xnlx3p2PRWvByWeO4Y+czx/IFZBB</latexit><latexit sha1_base64="B6cHIPD2fwlABV0vJa8Xkq6om2g=">AAAB8nicbZDLSsNAFIZP6q3WW9Wlm2ArCEpJutFl0Y3LCvYCaSyT6aQdOpcwMxFK6GO4caGIW5/GnW/jtM1CW38Y+PjPOcw5f5Qwqo3nfTuFtfWNza3idmlnd2//oHx41NYyVZi0sGRSdSOkCaOCtAw1jHQTRRCPGOlE49tZvfNElKZSPJhJQkKOhoLGFCNjraDaecz4Rf0ymVb75YpX8+ZyV8HPoQK5mv3yV28gccqJMJghrQPfS0yYIWUoZmRa6qWaJAiP0ZAEFgXiRIfZfOWpe2adgRtLZZ8w7tz9PZEhrvWER7aTIzPSy7WZ+V8tSE18HWZUJKkhAi8+ilPmGunO7ncHVBFs2MQCworaXV08QgphY1Mq2RD85ZNXoV2v+Zbv65XGTR5HEU7gFM7BhytowB00oQUYJDzDK7w5xnlx3p2PRWvByWeO4Y+czx/IFZBB</latexit>

Wm+1,p
<latexit sha1_base64="u87L75+wYAApgNoNzZdcb8fWoK0=">AAAB8nicbZDLSgMxFIYz9VbrrerSTbAVBKXMdKPLohuXFewFpmPJpJk2NJMMyRmhDH0MNy4UcevTuPNtTNtZaOsPgY//nEPO+cNEcAOu++0U1tY3NreK26Wd3b39g/LhUduoVFPWokoo3Q2JYYJL1gIOgnUTzUgcCtYJx7ezeueJacOVfIBJwoKYDCWPOCVgLb/aecziC+8ymVb75Ypbc+fCq+DlUEG5mv3yV2+gaBozCVQQY3zPTSDIiAZOBZuWeqlhCaFjMmS+RUliZoJsvvIUn1lngCOl7ZOA5+7viYzExkzi0HbGBEZmuTYz/6v5KUTXQcZlkgKTdPFRlAoMCs/uxwOuGQUxsUCo5nZXTEdEEwo2pZINwVs+eRXa9Zpn+b5eadzkcRTRCTpF58hDV6iB7lATtRBFCj2jV/TmgPPivDsfi9aCk88coz9yPn8Axo2QQA==</latexit><latexit sha1_base64="u87L75+wYAApgNoNzZdcb8fWoK0=">AAAB8nicbZDLSgMxFIYz9VbrrerSTbAVBKXMdKPLohuXFewFpmPJpJk2NJMMyRmhDH0MNy4UcevTuPNtTNtZaOsPgY//nEPO+cNEcAOu++0U1tY3NreK26Wd3b39g/LhUduoVFPWokoo3Q2JYYJL1gIOgnUTzUgcCtYJx7ezeueJacOVfIBJwoKYDCWPOCVgLb/aecziC+8ymVb75Ypbc+fCq+DlUEG5mv3yV2+gaBozCVQQY3zPTSDIiAZOBZuWeqlhCaFjMmS+RUliZoJsvvIUn1lngCOl7ZOA5+7viYzExkzi0HbGBEZmuTYz/6v5KUTXQcZlkgKTdPFRlAoMCs/uxwOuGQUxsUCo5nZXTEdEEwo2pZINwVs+eRXa9Zpn+b5eadzkcRTRCTpF58hDV6iB7lATtRBFCj2jV/TmgPPivDsfi9aCk88coz9yPn8Axo2QQA==</latexit><latexit sha1_base64="u87L75+wYAApgNoNzZdcb8fWoK0=">AAAB8nicbZDLSgMxFIYz9VbrrerSTbAVBKXMdKPLohuXFewFpmPJpJk2NJMMyRmhDH0MNy4UcevTuPNtTNtZaOsPgY//nEPO+cNEcAOu++0U1tY3NreK26Wd3b39g/LhUduoVFPWokoo3Q2JYYJL1gIOgnUTzUgcCtYJx7ezeueJacOVfIBJwoKYDCWPOCVgLb/aecziC+8ymVb75Ypbc+fCq+DlUEG5mv3yV2+gaBozCVQQY3zPTSDIiAZOBZuWeqlhCaFjMmS+RUliZoJsvvIUn1lngCOl7ZOA5+7viYzExkzi0HbGBEZmuTYz/6v5KUTXQcZlkgKTdPFRlAoMCs/uxwOuGQUxsUCo5nZXTEdEEwo2pZINwVs+eRXa9Zpn+b5eadzkcRTRCTpF58hDV6iB7lATtRBFCj2jV/TmgPPivDsfi9aCk88coz9yPn8Axo2QQA==</latexit><latexit sha1_base64="u87L75+wYAApgNoNzZdcb8fWoK0=">AAAB8nicbZDLSgMxFIYz9VbrrerSTbAVBKXMdKPLohuXFewFpmPJpJk2NJMMyRmhDH0MNy4UcevTuPNtTNtZaOsPgY//nEPO+cNEcAOu++0U1tY3NreK26Wd3b39g/LhUduoVFPWokoo3Q2JYYJL1gIOgnUTzUgcCtYJx7ezeueJacOVfIBJwoKYDCWPOCVgLb/aecziC+8ymVb75Ypbc+fCq+DlUEG5mv3yV2+gaBozCVQQY3zPTSDIiAZOBZuWeqlhCaFjMmS+RUliZoJsvvIUn1lngCOl7ZOA5+7viYzExkzi0HbGBEZmuTYz/6v5KUTXQcZlkgKTdPFRlAoMCs/uxwOuGQUxsUCo5nZXTEdEEwo2pZINwVs+eRXa9Zpn+b5eadzkcRTRCTpF58hDV6iB7lATtRBFCj2jV/TmgPPivDsfi9aCk88coz9yPn8Axo2QQA==</latexit>

Wm+1,p
<latexit sha1_base64="u87L75+wYAApgNoNzZdcb8fWoK0=">AAAB8nicbZDLSgMxFIYz9VbrrerSTbAVBKXMdKPLohuXFewFpmPJpJk2NJMMyRmhDH0MNy4UcevTuPNtTNtZaOsPgY//nEPO+cNEcAOu++0U1tY3NreK26Wd3b39g/LhUduoVFPWokoo3Q2JYYJL1gIOgnUTzUgcCtYJx7ezeueJacOVfIBJwoKYDCWPOCVgLb/aecziC+8ymVb75Ypbc+fCq+DlUEG5mv3yV2+gaBozCVQQY3 zPTSDIiAZOBZuWeqlhCaFjMmS+RUliZoJsvvIUn1lngCOl7ZOA5+7viYzExkzi0HbGBEZmuTYz/6v5KUTXQcZlkgKTdPFRlAoMCs/uxwOuGQUxsUCo5nZXTEdEEwo2pZINwVs+eRXa9Zpn+b5eadzkcRTRCTpF58hDV6iB7lATtRBFCj2jV/TmgPPivDsfi9aCk88coz9yPn8Axo2QQA==</latexit><latexit sha1_base64="u87L75+wYAApgNoNzZdcb8fWoK0=">AAAB8nicbZDLSgMxFIYz9VbrrerSTbAVBKXMdKPLohuXFewFpmPJpJk2NJMMyRmhDH0MNy4UcevTuPNtTNtZaOsPgY//nEPO+cNEcAOu++0U1tY3NreK26Wd3b39g/LhUduoVFPWokoo3Q2JYYJL1gIOgnUTzUgcCtYJx7ezeueJacOVfIBJwoKYDCWPOCVgLb/aecziC+8ymVb75Ypbc+fCq+DlUEG5mv3yV2+gaBozCVQQY3 zPTSDIiAZOBZuWeqlhCaFjMmS+RUliZoJsvvIUn1lngCOl7ZOA5+7viYzExkzi0HbGBEZmuTYz/6v5KUTXQcZlkgKTdPFRlAoMCs/uxwOuGQUxsUCo5nZXTEdEEwo2pZINwVs+eRXa9Zpn+b5eadzkcRTRCTpF58hDV6iB7lATtRBFCj2jV/TmgPPivDsfi9aCk88coz9yPn8Axo2QQA==</latexit><latexit sha1_base64="u87L75+wYAApgNoNzZdcb8fWoK0=">AAAB8nicbZDLSgMxFIYz9VbrrerSTbAVBKXMdKPLohuXFewFpmPJpJk2NJMMyRmhDH0MNy4UcevTuPNtTNtZaOsPgY//nEPO+cNEcAOu++0U1tY3NreK26Wd3b39g/LhUduoVFPWokoo3Q2JYYJL1gIOgnUTzUgcCtYJx7ezeueJacOVfIBJwoKYDCWPOCVgLb/aecziC+8ymVb75Ypbc+fCq+DlUEG5mv3yV2+gaBozCVQQY3 zPTSDIiAZOBZuWeqlhCaFjMmS+RUliZoJsvvIUn1lngCOl7ZOA5+7viYzExkzi0HbGBEZmuTYz/6v5KUTXQcZlkgKTdPFRlAoMCs/uxwOuGQUxsUCo5nZXTEdEEwo2pZINwVs+eRXa9Zpn+b5eadzkcRTRCTpF58hDV6iB7lATtRBFCj2jV/TmgPPivDsfi9aCk88coz9yPn8Axo2QQA==</latexit><latexit sha1_base64="u87L75+wYAApgNoNzZdcb8fWoK0=">AAAB8nicbZDLSgMxFIYz9VbrrerSTbAVBKXMdKPLohuXFewFpmPJpJk2NJMMyRmhDH0MNy4UcevTuPNtTNtZaOsPgY//nEPO+cNEcAOu++0U1tY3NreK26Wd3b39g/LhUduoVFPWokoo3Q2JYYJL1gIOgnUTzUgcCtYJx7ezeueJacOVfIBJwoKYDCWPOCVgLb/aecziC+8ymVb75Ypbc+fCq+DlUEG5mv3yV2+gaBozCVQQY3 zPTSDIiAZOBZuWeqlhCaFjMmS+RUliZoJsvvIUn1lngCOl7ZOA5+7viYzExkzi0HbGBEZmuTYz/6v5KUTXQcZlkgKTdPFRlAoMCs/uxwOuGQUxsUCo5nZXTEdEEwo2pZINwVs+eRXa9Zpn+b5eadzkcRTRCTpF58hDV6iB7lATtRBFCj2jV/TmgPPivDsfi9aCk88coz9yPn8Axo2QQA==</latexit>

Wm+1,p
<latexit sha1_base64="u87L75+wYAApgNoNzZdcb8fWoK0=">AAAB8nicbZDLSgMxFIYz9VbrrerSTbAVBKXMdKPLohuXFewFpmPJpJk2NJMMyRmhDH0MNy4UcevTuPNtTNtZaOsPgY//nEPO+cNEcAOu++0U1tY3NreK26Wd3b39g/LhUduoVFPWokoo3Q2JYYJL1gIOgnUTzUgcCtYJx7ezeueJacOVfIBJwoKYDCWPOCVgLb/aecziC+8ymVb75Ypbc+fCq+DlUEG5mv3yV2+gaBozCVQQY3zPTSDIiAZOBZuWeqlhCaFjMmS+RUliZoJsvvIUn1lngCOl7ZOA5+7viYzExkzi0HbGBEZmuTYz/6v5KUTXQcZlkgKTdPFRlAoMCs/uxwOuGQUxsUCo5nZXTEdEEwo2pZINwVs+eRXa9Zpn+b5eadzkcRTRCTpF58hDV6iB7lATtRBFCj2jV/TmgPPivDsfi9aCk88coz9yPn8Axo2QQA==</latexit><latexit sha1_base64="u87L75+wYAApgNoNzZdcb8fWoK0=">AAAB8nicbZDLSgMxFIYz9VbrrerSTbAVBKXMdKPLohuXFewFpmPJpJk2NJMMyRmhDH0MNy4UcevTuPNtTNtZaOsPgY//nEPO+cNEcAOu++0U1tY3NreK26Wd3b39g/LhUduoVFPWokoo3Q2JYYJL1gIOgnUTzUgcCtYJx7ezeueJacOVfIBJwoKYDCWPOCVgLb/aecziC+8ymVb75Ypbc+fCq+DlUEG5mv3yV2+gaBozCVQQY3zPTSDIiAZOBZuWeqlhCaFjMmS+RUliZoJsvvIUn1lngCOl7ZOA5+7viYzExkzi0HbGBEZmuTYz/6v5KUTXQcZlkgKTdPFRlAoMCs/uxwOuGQUxsUCo5nZXTEdEEwo2pZINwVs+eRXa9Zpn+b5eadzkcRTRCTpF58hDV6iB7lATtRBFCj2jV/TmgPPivDsfi9aCk88coz9yPn8Axo2QQA==</latexit><latexit sha1_base64="u87L75+wYAApgNoNzZdcb8fWoK0=">AAAB8nicbZDLSgMxFIYz9VbrrerSTbAVBKXMdKPLohuXFewFpmPJpJk2NJMMyRmhDH0MNy4UcevTuPNtTNtZaOsPgY//nEPO+cNEcAOu++0U1tY3NreK26Wd3b39g/LhUduoVFPWokoo3Q2JYYJL1gIOgnUTzUgcCtYJx7ezeueJacOVfIBJwoKYDCWPOCVgLb/aecziC+8ymVb75Ypbc+fCq+DlUEG5mv3yV2+gaBozCVQQY3zPTSDIiAZOBZuWeqlhCaFjMmS+RUliZoJsvvIUn1lngCOl7ZOA5+7viYzExkzi0HbGBEZmuTYz/6v5KUTXQcZlkgKTdPFRlAoMCs/uxwOuGQUxsUCo5nZXTEdEEwo2pZINwVs+eRXa9Zpn+b5eadzkcRTRCTpF58hDV6iB7lATtRBFCj2jV/TmgPPivDsfi9aCk88coz9yPn8Axo2QQA==</latexit><latexit sha1_base64="u87L75+wYAApgNoNzZdcb8fWoK0=">AAAB8nicbZDLSgMxFIYz9VbrrerSTbAVBKXMdKPLohuXFewFpmPJpJk2NJMMyRmhDH0MNy4UcevTuPNtTNtZaOsPgY//nEPO+cNEcAOu++0U1tY3NreK26Wd3b39g/LhUduoVFPWokoo3Q2JYYJL1gIOgnUTzUgcCtYJx7ezeueJacOVfIBJwoKYDCWPOCVgLb/aecziC+8ymVb75Ypbc+fCq+DlUEG5mv3yV2+gaBozCVQQY3zPTSDIiAZOBZuWeqlhCaFjMmS+RUliZoJsvvIUn1lngCOl7ZOA5+7viYzExkzi0HbGBEZmuTYz/6v5KUTXQcZlkgKTdPFRlAoMCs/uxwOuGQUxsUCo5nZXTEdEEwo2pZINwVs+eRXa9Zpn+b5eadzkcRTRCTpF58hDV6iB7lATtRBFCj2jV/TmgPPivDsfi9aCk88coz9yPn8Axo2QQA==</latexit>
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µ
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@y

⌫
<latexit sha1_base64="TEeWKypLNLzuYHHt1n6cxihoEjI="></latexit>

gµ,⌫ = gij
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i

@y

µ

@x

j

@y

⌫
<latexit sha1_base64="ntWyjABfVIVzwoAR6bxJU7TcsL0="></latexit>

Wm,p
<latexit sha1_base64="GboFjA+3UVYWwjZkkSSILKMDur0=">AAAB7nicbVBNSwMxEJ31s9avqkcvwSJ4kLJbBT0WvXisYD+gXUs2zbahSTYkWaEs/RFePCji1d/jzX9j2u5BWx8MPN6bYWZepDgz1ve/vZXVtfWNzcJWcXtnd2+/dHDYNEmqCW2QhCe6HWFDOZO0YZnltK00xSLitBWNbqd+64lqwxL5YMeKhgIPJIsZwdZJrdZjJs7VpFcq+xV/BrRMgpyUIUe9V/rq9hOSCiot4diYTuArG2ZYW0Y4nRS7qaEKkxEe0I6jEgtqwmx27gSdOqWP4kS7khbN1N8TGRbGjEXkOgW2Q7PoTcX/vE5q4+swY1KllkoyXxSnHNkETX9HfaYpsXzsCCaauVsRGWKNiXUJFV0IweLLy6RZrQQXler9Zbl2k8dRgGM4gTMI4ApqcAd1aACBETzDK7x5ynvx3r2PeeuKl88cwR94nz8zG496</latexit>

(The connection      is always one derivative 
below the metric in each coordinate system)

�
<latexit sha1_base64="p0gHkfprO1Ulnxa9AZtP2BTSdwc=">AAAB7XicbZC7SgNBFIZnvcb1FrW0WQyCVdiNhTZi0ELLCOYCyRLOTmaTMXNZZmaFsOQdbCwUsbHwUextxLdxcik08YeBj/8/hznnRAmj2vj+t7OwuLS8sppbc9c3Nre28zu7NS1ThUkVSyZVIwJNGBWkaqhhpJEoAjxipB71L0d5/Z4oTaW4NYOEhBy6gsYUg7FWrXUFnEM7X/CL/ljePARTKJx/uGfJ25dbaec/Wx2JU06EwQy0bgZ+YsIMlKGYkaHbSjVJAPehS5oWBXCiw2w87dA7tE7Hi6WyTxhv7P7uyIBrPeCRreRgeno2G5n/Zc3UxKdhRkWSGiLw5KM4ZZ6R3mh1r0MVwYYNLABW1M7q4R4owMYeyLVHCGZXnodaqRgcF0s3fqF8gSbKoX10gI5QgE5QGV2jCqoijO7QA3pCz450Hp0X53VSuuBMe/bQHznvP7bAkjY=</latexit>



Our problem…can you always reverse this?



Our problem…can you always reverse this?

gµ⌫ 2 Wm+1,p, R↵
�µ⌫ 2 Wm,p

<latexit sha1_base64="KZ3kPOPZYB+czSAORjBQz8V+VOc="></latexit>

Given:



Our problem…can you always reverse this?

gij 2 Wm+2,p, Rk
lij 2 Wm,p

<latexit sha1_base64="iYMecWhwYXS5zta79ESXPEtspgI=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0UQLSWpgi6LblxWsQ9o0jCZTtqxk0mYmQgl5B/c+CtuXCji1o07/8bpY1FbD1w4nHMv997jx4xKZVk/Rm5peWV1Lb9e2Njc2t4xd/caMkoEJnUcsUi0fCQJo5zUFVWMtGJBUOgz0vQH1yO/+UiEpBG/V8OYuCHqcRpQjJSWPPOk56X0IXMoh81OGp5WSnFWcuBdZ+ClbMbQsmcWrbI1Blwk9pQUwRQ1z/x2uhFOQsIVZkjKtm3Fyk2RUBQzkhWcRJIY4QHqkbamHIVEuun4pwweaaULg0jo4gqO1dmJFIVSDkNfd4ZI9eW8NxL/89qJCi7dlPI4UYTjyaIgYVBFcBQQ7FJBsGJDTRAWVN8KcR8JhJWOsaBDsOdfXiSNStk+K1duz4vVq2kceXAADsExsMEFqIIbUAN1gMETeAFv4N14Nl6ND+Nz0pozpjP74A+Mr18aYJ2s</latexit>

gµ⌫ 2 Wm+1,p, R↵
�µ⌫ 2 Wm,p

<latexit sha1_base64="KZ3kPOPZYB+czSAORjBQz8V+VOc="></latexit>

Given:

You get:

Can you always find              such that     x ! y

<latexit sha1_base64="bxStLSoVSBFAZDkr0Lz4rYyu6Ug=">AAAB7XicbVDLSgMxFL3js9ZX1aUiwSK4KjN1ocuiG5ct2Ae0Q8mkaRubSYYkIw5Dl+7duFDErb/Q73DnN/gTpo+Fth4IHM65l9xzgogzbVz3y1laXlldW89sZDe3tnd2c3v7NS1jRWiVSC5VI8CaciZo1TDDaSNSFIcBp/VgcD326/dUaSbFrUki6oe4J1iXEWysVHtoGYmSdi7vFtwJ0CLxZiRfOhpVvh+PR+V27rPVkSQOqTCEY62bnhsZP8XKMMLpMNuKNY0wGeAebVoqcEi1n06uHaJTq3RQVyr7hEET9fdGikOtkzCwkyE2fT3vjcX/vGZsupd+ykQUGyrI9KNuzJGNOI6OOkxRYnhiCSaK2VsR6WOFibEFZW0J3nzkRVIrFrzzQrFi27iCKTJwCCdwBh5cQAluoAxVIHAHT/ACr450np035306uuTMdg7gD5yPH17MkrE=</latexit>



The RT-equations resolve the problem of 
optimal regularity in full generality—

Answer:   Yes



The Einstein 
Equations 

In SSC



Assume a gravitational metric ansatz of 
the SSC form: 

ds2 = �B(t, r)dt2 +
dr2

A(t, r)
+ r2dr2

<latexit sha1_base64="4rxBPRaC20JNJ17Qkr3q/j7NxV8=">AAACFXicbZDLSsNAFIYn9VbrrerSTbAIldaSFEE3Qq0blxXsBdq0TCaTdujkwsyJUEJfwo2v4saFIm4Fd76Nk7QLbf1h4Jv/nMPM+e2QMwmG8a1lVlbX1jeym7mt7Z3dvfz+QUsGkSC0SQIeiI6NJeXMp01gwGknFBR7Nqdte3yT1NsPVEgW+PcwCanl4aHPXEYwKGuQLzuyX706qxehLE4d6FdLPVdgEjuiX53G16k9LalLYgzyBaNipNKXwZxDAc3VGOS/ek5AIo/6QDiWsmsaIVgxFsAIp9NcL5I0xGSMh7Sr0McelVacbjXVT5Tj6G4g1PFBT93fEzH2pJx4tur0MIzkYi0x/6t1I3AvrZj5YQTUJ7OH3IjrEOhJRLrDBCXAJwowEUz9VScjrFIBFWROhWAurrwMrWrFVHx3XqjV53Fk0RE6RkVkogtUQ7eogZqIoEf0jF7Rm/akvWjv2sesNaPNZw7RH2mfPymWnPE=</latexit><latexit sha1_base64="4rxBPRaC20JNJ17Qkr3q/j7NxV8=">AAACFXicbZDLSsNAFIYn9VbrrerSTbAIldaSFEE3Qq0blxXsBdq0TCaTdujkwsyJUEJfwo2v4saFIm4Fd76Nk7QLbf1h4Jv/nMPM+e2QMwmG8a1lVlbX1jeym7mt7Z3dvfz+QUsGkSC0SQIeiI6NJeXMp01gwGknFBR7Nqdte3yT1NsPVEgW+PcwCanl4aHPXEYwKGuQLzuyX706qxehLE4d6FdLPVdgEjuiX53G16k9LalLYgzyBaNipNKXwZxDAc3VGOS/ek5AIo/6QDiWsmsaIVgxFsAIp9NcL5I0xGSMh7Sr0McelVacbjXVT5Tj6G4g1PFBT93fEzH2pJx4tur0MIzkYi0x/6t1I3AvrZj5YQTUJ7OH3IjrEOhJRLrDBCXAJwowEUz9VScjrFIBFWROhWAurrwMrWrFVHx3XqjV53Fk0RE6RkVkogtUQ7eogZqIoEf0jF7Rm/akvWjv2sesNaPNZw7RH2mfPymWnPE=</latexit><latexit sha1_base64="4rxBPRaC20JNJ17Qkr3q/j7NxV8=">AAACFXicbZDLSsNAFIYn9VbrrerSTbAIldaSFEE3Qq0blxXsBdq0TCaTdujkwsyJUEJfwo2v4saFIm4Fd76Nk7QLbf1h4Jv/nMPM+e2QMwmG8a1lVlbX1jeym7mt7Z3dvfz+QUsGkSC0SQIeiI6NJeXMp01gwGknFBR7Nqdte3yT1NsPVEgW+PcwCanl4aHPXEYwKGuQLzuyX706qxehLE4d6FdLPVdgEjuiX53G16k9LalLYgzyBaNipNKXwZxDAc3VGOS/ek5AIo/6QDiWsmsaIVgxFsAIp9NcL5I0xGSMh7Sr0McelVacbjXVT5Tj6G4g1PFBT93fEzH2pJx4tur0MIzkYi0x/6t1I3AvrZj5YQTUJ7OH3IjrEOhJRLrDBCXAJwowEUz9VScjrFIBFWROhWAurrwMrWrFVHx3XqjV53Fk0RE6RkVkogtUQ7eogZqIoEf0jF7Rm/akvWjv2sesNaPNZw7RH2mfPymWnPE=</latexit><latexit sha1_base64="4rxBPRaC20JNJ17Qkr3q/j7NxV8=">AAACFXicbZDLSsNAFIYn9VbrrerSTbAIldaSFEE3Qq0blxXsBdq0TCaTdujkwsyJUEJfwo2v4saFIm4Fd76Nk7QLbf1h4Jv/nMPM+e2QMwmG8a1lVlbX1jeym7mt7Z3dvfz+QUsGkSC0SQIeiI6NJeXMp01gwGknFBR7Nqdte3yT1NsPVEgW+PcwCanl4aHPXEYwKGuQLzuyX706qxehLE4d6FdLPVdgEjuiX53G16k9LalLYgzyBaNipNKXwZxDAc3VGOS/ek5AIo/6QDiWsmsaIVgxFsAIp9NcL5I0xGSMh7Sr0McelVacbjXVT5Tj6G4g1PFBT93fEzH2pJx4tur0MIzkYi0x/6t1I3AvrZj5YQTUJ7OH3IjrEOhJRLrDBCXAJwowEUz9VScjrFIBFWROhWAurrwMrWrFVHx3XqjV53Fk0RE6RkVkogtUQ7eogZqIoEf0jF7Rm/akvWjv2sesNaPNZw7RH2mfPymWnPE=</latexit>

Plug into the Einstein equations : 

G = T
<latexit sha1_base64="1w5t1hkuQ38DcPQABoFneTVETi4=">AAAB8XicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFD3osUK/sA1lst20SzebsLsRSui/8OJBEa/+G2/+G7dtDlp9YeHhnRl25g0SwbVx3S+nsLK6tr5R3Cxtbe/s7pX3D1o6ThVlTRqLWHUC1ExwyZqGG8E6iWIYBYK1g/HNrN5+ZErzWDbMJGF+hEPJQ07RWOvh9qo3xiRB0uiXK27VnYv8BS+HCuSq98ufvUFM04hJQwVq3fXcxPgZKsOpYNNSL9UsQTrGIetalBgx7WfzjafkxDoDEsbKPmnI3P05kWGk9SQKbGeEZqSXazPzv1o3NeGln3GZpIZJuvgoTAUxMZmdTwZcMWrExAJSxe2uhI5QITU2pJINwVs++S+0zqqe5fvzSu06j6MIR3AMp+DBBdTgDurQBAoSnuAFXh3tPDtvzvuiteDkM4fwS87HN6tJkD8=</latexit><latexit sha1_base64="1w5t1hkuQ38DcPQABoFneTVETi4=">AAAB8XicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFD3osUK/sA1lst20SzebsLsRSui/8OJBEa/+G2/+G7dtDlp9YeHhnRl25g0SwbVx3S+nsLK6tr5R3Cxtbe/s7pX3D1o6ThVlTRqLWHUC1ExwyZqGG8E6iWIYBYK1g/HNrN5+ZErzWDbMJGF+hEPJQ07RWOvh9qo3xiRB0uiXK27VnYv8BS+HCuSq98ufvUFM04hJQwVq3fXcxPgZKsOpYNNSL9UsQTrGIetalBgx7WfzjafkxDoDEsbKPmnI3P05kWGk9SQKbGeEZqSXazPzv1o3NeGln3GZpIZJuvgoTAUxMZmdTwZcMWrExAJSxe2uhI5QITU2pJINwVs++S+0zqqe5fvzSu06j6MIR3AMp+DBBdTgDurQBAoSnuAFXh3tPDtvzvuiteDkM4fwS87HN6tJkD8=</latexit><latexit sha1_base64="1w5t1hkuQ38DcPQABoFneTVETi4=">AAAB8XicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFD3osUK/sA1lst20SzebsLsRSui/8OJBEa/+G2/+G7dtDlp9YeHhnRl25g0SwbVx3S+nsLK6tr5R3Cxtbe/s7pX3D1o6ThVlTRqLWHUC1ExwyZqGG8E6iWIYBYK1g/HNrN5+ZErzWDbMJGF+hEPJQ07RWOvh9qo3xiRB0uiXK27VnYv8BS+HCuSq98ufvUFM04hJQwVq3fXcxPgZKsOpYNNSL9UsQTrGIetalBgx7WfzjafkxDoDEsbKPmnI3P05kWGk9SQKbGeEZqSXazPzv1o3NeGln3GZpIZJuvgoTAUxMZmdTwZcMWrExAJSxe2uhI5QITU2pJINwVs++S+0zqqe5fvzSu06j6MIR3AMp+DBBdTgDurQBAoSnuAFXh3tPDtvzvuiteDkM4fwS87HN6tJkD8=</latexit><latexit sha1_base64="1w5t1hkuQ38DcPQABoFneTVETi4=">AAAB8XicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFD3osUK/sA1lst20SzebsLsRSui/8OJBEa/+G2/+G7dtDlp9YeHhnRl25g0SwbVx3S+nsLK6tr5R3Cxtbe/s7pX3D1o6ThVlTRqLWHUC1ExwyZqGG8E6iWIYBYK1g/HNrN5+ZErzWDbMJGF+hEPJQ07RWOvh9qo3xiRB0uiXK27VnYv8BS+HCuSq98ufvUFM04hJQwVq3fXcxPgZKsOpYNNSL9UsQTrGIetalBgx7WfzjafkxDoDEsbKPmnI3P05kWGk9SQKbGeEZqSXazPzv1o3NeGln3GZpIZJuvgoTAUxMZmdTwZcMWrExAJSxe2uhI5QITU2pJINwVs++S+0zqqe5fvzSu06j6MIR3AMp+DBBdTgDurQBAoSnuAFXh3tPDtvzvuiteDkM4fwS87HN6tJkD8=</latexit>

Tij = (⇢+ p)uiuj + pgij
<latexit sha1_base64="jV5DFV+0aJm+5CdrPsNwe5NM9MY=">AAACBnicbZDLSgMxFIYz9VbrbdSlCINFqBTKjAi6EYpuXFboDdphyKSZNm0mCUlGKENXbnwVNy4UceszuPNtTKddaOsPgY//nMPJ+UNBidKu+23lVlbX1jfym4Wt7Z3dPXv/oKl4IhFuIE65bIdQYUoYbmiiKW4LiWEcUtwKR7fTeusBS0U4q+uxwH4M+4xEBEFtrMA+rgcpGU6uS1054GVxlgQkCYZl0c/swC66FTeTswzeHIpgrlpgf3V7HCUxZhpRqFTHc4X2Uyg1QRRPCt1EYQHRCPZxxyCDMVZ+mp0xcU6N03MiLs1j2snc3xMpjJUax6HpjKEeqMXa1Pyv1kl0dOWnhIlEY4Zmi6KEOpo700ycHpEYaTo2AJEk5q8OGkAJkTbJFUwI3uLJy9A8r3iG7y+K1Zt5HHlwBE5ACXjgElTBHaiBBkDgETyDV/BmPVkv1rv1MWvNWfOZQ/BH1ucP5L+YwA==</latexit><latexit sha1_base64="jV5DFV+0aJm+5CdrPsNwe5NM9MY=">AAACBnicbZDLSgMxFIYz9VbrbdSlCINFqBTKjAi6EYpuXFboDdphyKSZNm0mCUlGKENXbnwVNy4UceszuPNtTKddaOsPgY//nMPJ+UNBidKu+23lVlbX1jfym4Wt7Z3dPXv/oKl4IhFuIE65bIdQYUoYbmiiKW4LiWEcUtwKR7fTeusBS0U4q+uxwH4M+4xEBEFtrMA+rgcpGU6uS1054GVxlgQkCYZl0c/swC66FTeTswzeHIpgrlpgf3V7HCUxZhpRqFTHc4X2Uyg1QRRPCt1EYQHRCPZxxyCDMVZ+mp0xcU6N03MiLs1j2snc3xMpjJUax6HpjKEeqMXa1Pyv1kl0dOWnhIlEY4Zmi6KEOpo700ycHpEYaTo2AJEk5q8OGkAJkTbJFUwI3uLJy9A8r3iG7y+K1Zt5HHlwBE5ACXjgElTBHaiBBkDgETyDV/BmPVkv1rv1MWvNWfOZQ/BH1ucP5L+YwA==</latexit><latexit sha1_base64="jV5DFV+0aJm+5CdrPsNwe5NM9MY=">AAACBnicbZDLSgMxFIYz9VbrbdSlCINFqBTKjAi6EYpuXFboDdphyKSZNm0mCUlGKENXbnwVNy4UceszuPNtTKddaOsPgY//nMPJ+UNBidKu+23lVlbX1jfym4Wt7Z3dPXv/oKl4IhFuIE65bIdQYUoYbmiiKW4LiWEcUtwKR7fTeusBS0U4q+uxwH4M+4xEBEFtrMA+rgcpGU6uS1054GVxlgQkCYZl0c/swC66FTeTswzeHIpgrlpgf3V7HCUxZhpRqFTHc4X2Uyg1QRRPCt1EYQHRCPZxxyCDMVZ+mp0xcU6N03MiLs1j2snc3xMpjJUax6HpjKEeqMXa1Pyv1kl0dOWnhIlEY4Zmi6KEOpo700ycHpEYaTo2AJEk5q8OGkAJkTbJFUwI3uLJy9A8r3iG7y+K1Zt5HHlwBE5ACXjgElTBHaiBBkDgETyDV/BmPVkv1rv1MWvNWfOZQ/BH1ucP5L+YwA==</latexit><latexit sha1_base64="jV5DFV+0aJm+5CdrPsNwe5NM9MY=">AAACBnicbZDLSgMxFIYz9VbrbdSlCINFqBTKjAi6EYpuXFboDdphyKSZNm0mCUlGKENXbnwVNy4UceszuPNtTKddaOsPgY//nMPJ+UNBidKu+23lVlbX1jfym4Wt7Z3dPXv/oKl4IhFuIE65bIdQYUoYbmiiKW4LiWEcUtwKR7fTeusBS0U4q+uxwH4M+4xEBEFtrMA+rgcpGU6uS1054GVxlgQkCYZl0c/swC66FTeTswzeHIpgrlpgf3V7HCUxZhpRqFTHc4X2Uyg1QRRPCt1EYQHRCPZxxyCDMVZ+mp0xcU6N03MiLs1j2snc3xMpjJUax6HpjKEeqMXa1Pyv1kl0dOWnhIlEY4Zmi6KEOpo700ycHpEYaTo2AJEk5q8OGkAJkTbJFUwI3uLJy9A8r3iG7y+K1Zt5HHlwBE5ACXjgElTBHaiBBkDgETyDV/BmPVkv1rv1MWvNWfOZQ/BH1ucP5L+YwA==</latexit>



Standard Schwarzschild Coordinates
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PDE’s



Theorem:  (Te-Gr)  The equations close in a
 “locally inertial’’ formulation of (1), (2) & Div T=0:
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The metric components A,B… 
are only one derivative 

smoother than the sources T
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The metric components A,B… 
…are only one derivative 

smoother than the sources T

Since G = T
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The metric is only one order
 derivative smoother than
 the curvature tensor…



Conclude:    For shock wave solutions of the Einstein 
equations             generated by the Glimm Scheme:G = T
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Conclude:    For shock wave solutions of the Einstein 
equations             generated by the Glimm Scheme:

Solution: ds2 = �B(t, r)dt2 +
dr2

A(t, r)
+ r2d⌦2
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are Lipschitz ContinuousA,B
<latexit sha1_base64="ltDun+5ycbFxXCC9l8M0p38bltU=">AAAB6nicbZBNS8NAEIYnftb6VfXoZbEIHqQkIuix1ovHivYD2lA220m7dLMJuxuhhP4ELx4U8eov8ua/cdvmoK0vLDy8M8POvEEiuDau++2srK6tb2wWtorbO7t7+6WDw6aOU8WwwWIRq3ZANQousWG4EdhOFNIoENgKRrfTeusJleaxfDTjBP2IDiQPOaPGWg8357VeqexW3JnIMng5lCFXvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHoqQRaj+brTohp9bpkzBW9klDZu7viYxGWo+jwHZG1Az1Ym1q/lfrpCa89jMuk9SgZPOPwlQQE5Pp3aTPFTIjxhYoU9zuStiQKsqMTadoQ/AWT16G5kXFs3x/Wa7W8jgKcAwncAYeXEEV7qAODWAwgGd4hTdHOC/Ou/Mxb11x8pkj+CPn8weEHo1H</latexit><latexit sha1_base64="ltDun+5ycbFxXCC9l8M0p38bltU=">AAAB6nicbZBNS8NAEIYnftb6VfXoZbEIHqQkIuix1ovHivYD2lA220m7dLMJuxuhhP4ELx4U8eov8ua/cdvmoK0vLDy8M8POvEEiuDau++2srK6tb2wWtorbO7t7+6WDw6aOU8WwwWIRq3ZANQousWG4EdhOFNIoENgKRrfTeusJleaxfDTjBP2IDiQPOaPGWg8357VeqexW3JnIMng5lCFXvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHoqQRaj+brTohp9bpkzBW9klDZu7viYxGWo+jwHZG1Az1Ym1q/lfrpCa89jMuk9SgZPOPwlQQE5Pp3aTPFTIjxhYoU9zuStiQKsqMTadoQ/AWT16G5kXFs3x/Wa7W8jgKcAwncAYeXEEV7qAODWAwgGd4hTdHOC/Ou/Mxb11x8pkj+CPn8weEHo1H</latexit><latexit sha1_base64="ltDun+5ycbFxXCC9l8M0p38bltU=">AAAB6nicbZBNS8NAEIYnftb6VfXoZbEIHqQkIuix1ovHivYD2lA220m7dLMJuxuhhP4ELx4U8eov8ua/cdvmoK0vLDy8M8POvEEiuDau++2srK6tb2wWtorbO7t7+6WDw6aOU8WwwWIRq3ZANQousWG4EdhOFNIoENgKRrfTeusJleaxfDTjBP2IDiQPOaPGWg8357VeqexW3JnIMng5lCFXvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHoqQRaj+brTohp9bpkzBW9klDZu7viYxGWo+jwHZG1Az1Ym1q/lfrpCa89jMuk9SgZPOPwlQQE5Pp3aTPFTIjxhYoU9zuStiQKsqMTadoQ/AWT16G5kXFs3x/Wa7W8jgKcAwncAYeXEEV7qAODWAwgGd4hTdHOC/Ou/Mxb11x8pkj+CPn8weEHo1H</latexit><latexit sha1_base64="ltDun+5ycbFxXCC9l8M0p38bltU=">AAAB6nicbZBNS8NAEIYnftb6VfXoZbEIHqQkIuix1ovHivYD2lA220m7dLMJuxuhhP4ELx4U8eov8ua/cdvmoK0vLDy8M8POvEEiuDau++2srK6tb2wWtorbO7t7+6WDw6aOU8WwwWIRq3ZANQousWG4EdhOFNIoENgKRrfTeusJleaxfDTjBP2IDiQPOaPGWg8357VeqexW3JnIMng5lCFXvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHoqQRaj+brTohp9bpkzBW9klDZu7viYxGWo+jwHZG1Az1Ym1q/lfrpCa89jMuk9SgZPOPwlQQE5Pp3aTPFTIjxhYoU9zuStiQKsqMTadoQ/AWT16G5kXFs3x/Wa7W8jgKcAwncAYeXEEV7qAODWAwgGd4hTdHOC/Ou/Mxb11x8pkj+CPn8weEHo1H</latexit>



Conclude:    For shock wave solutions of the Einstein 
equations             generated by the Glimm Scheme:

Solution: ds2 = �B(t, r)dt2 +
dr2

A(t, r)
+ r2d⌦2

<latexit sha1_base64="ts9oyOj7Eazkm3HDG2pIjDVoVEI=">AAACGnicbZDLSsNAFIYn9VbrrerSTbAIlWpJgqAbodaNOyvYCzRtmUwm7dDJhZkToYQ+hxtfxY0LRdyJG9/GadqFtv4w8M1/zmHm/E7EmQTD+NYyS8srq2vZ9dzG5tb2Tn53ryHDWBBaJyEPRcvBknIW0Dow4LQVCYp9h9OmM7ye1JsPVEgWBvcwimjHx/2AeYxgUFYvb7qya12eVotwIo5d6Fol2xOYJK7oWuPkKrXHJXVx7Vuf9nHX6uULRtlIpS+COYMCmqnWy3/abkhinwZAOJaybRoRdBIsgBFOxzk7ljTCZIj7tK0wwD6VnSRdbawfKcfVvVCoE4Ceur8nEuxLOfId1eljGMj52sT8r9aOwbvoJCyIYqABmT7kxVyHUJ/kpLtMUAJ8pAATwdRfdTLAKhpQaeZUCOb8yovQsMqm4ruzQqU6iyOLDtAhKiITnaMKukE1VEcEPaJn9IretCftRXvXPqatGW02s4/+SPv6AfVCnvY=</latexit><latexit sha1_base64="ts9oyOj7Eazkm3HDG2pIjDVoVEI=">AAACGnicbZDLSsNAFIYn9VbrrerSTbAIlWpJgqAbodaNOyvYCzRtmUwm7dDJhZkToYQ+hxtfxY0LRdyJG9/GadqFtv4w8M1/zmHm/E7EmQTD+NYyS8srq2vZ9dzG5tb2Tn53ryHDWBBaJyEPRcvBknIW0Dow4LQVCYp9h9OmM7ye1JsPVEgWBvcwimjHx/2AeYxgUFYvb7qya12eVotwIo5d6Fol2xOYJK7oWuPkKrXHJXVx7Vuf9nHX6uULRtlIpS+COYMCmqnWy3/abkhinwZAOJaybRoRdBIsgBFOxzk7ljTCZIj7tK0wwD6VnSRdbawfKcfVvVCoE4Ceur8nEuxLOfId1eljGMj52sT8r9aOwbvoJCyIYqABmT7kxVyHUJ/kpLtMUAJ8pAATwdRfdTLAKhpQaeZUCOb8yovQsMqm4ruzQqU6iyOLDtAhKiITnaMKukE1VEcEPaJn9IretCftRXvXPqatGW02s4/+SPv6AfVCnvY=</latexit><latexit sha1_base64="ts9oyOj7Eazkm3HDG2pIjDVoVEI=">AAACGnicbZDLSsNAFIYn9VbrrerSTbAIlWpJgqAbodaNOyvYCzRtmUwm7dDJhZkToYQ+hxtfxY0LRdyJG9/GadqFtv4w8M1/zmHm/E7EmQTD+NYyS8srq2vZ9dzG5tb2Tn53ryHDWBBaJyEPRcvBknIW0Dow4LQVCYp9h9OmM7ye1JsPVEgWBvcwimjHx/2AeYxgUFYvb7qya12eVotwIo5d6Fol2xOYJK7oWuPkKrXHJXVx7Vuf9nHX6uULRtlIpS+COYMCmqnWy3/abkhinwZAOJaybRoRdBIsgBFOxzk7ljTCZIj7tK0wwD6VnSRdbawfKcfVvVCoE4Ceur8nEuxLOfId1eljGMj52sT8r9aOwbvoJCyIYqABmT7kxVyHUJ/kpLtMUAJ8pAATwdRfdTLAKhpQaeZUCOb8yovQsMqm4ruzQqU6iyOLDtAhKiITnaMKukE1VEcEPaJn9IretCftRXvXPqatGW02s4/+SPv6AfVCnvY=</latexit><latexit sha1_base64="ts9oyOj7Eazkm3HDG2pIjDVoVEI=">AAACGnicbZDLSsNAFIYn9VbrrerSTbAIlWpJgqAbodaNOyvYCzRtmUwm7dDJhZkToYQ+hxtfxY0LRdyJG9/GadqFtv4w8M1/zmHm/E7EmQTD+NYyS8srq2vZ9dzG5tb2Tn53ryHDWBBaJyEPRcvBknIW0Dow4LQVCYp9h9OmM7ye1JsPVEgWBvcwimjHx/2AeYxgUFYvb7qya12eVotwIo5d6Fol2xOYJK7oWuPkKrXHJXVx7Vuf9nHX6uULRtlIpS+COYMCmqnWy3/abkhinwZAOJaybRoRdBIsgBFOxzk7ljTCZIj7tK0wwD6VnSRdbawfKcfVvVCoE4Ceur8nEuxLOfId1eljGMj52sT8r9aOwbvoJCyIYqABmT7kxVyHUJ/kpLtMUAJ8pAATwdRfdTLAKhpQaeZUCOb8yovQsMqm4ruzQqU6iyOLDtAhKiITnaMKukE1VEcEPaJn9IretCftRXvXPqatGW02s4/+SPv6AfVCnvY=</latexit>

Riemann Curvature Tensor: Ri
lkj(t, r) 2 L1

<latexit sha1_base64="7xjJjQJOM943FEw/m29Hrt1fPlY=">AAACBnicbZDLSgMxFIYz9VbrrepShGARKkiZEUGXRTcuXFSxF2inQybNtLGZzJCcEcrQlRtfxY0LRdz6DO58G9PLQlsPhHz8/zkk5/djwTXY9reVWVhcWl7JrubW1jc2t/LbOzUdJYqyKo1EpBo+0UxwyarAQbBGrBgJfcHqfv9y5NcfmNI8kncwiJkbkq7kAacEjOTl92/b3EtF/35YhGN11OISX7dTcwUwGGIvX7BL9rjwPDhTKKBpVbz8V6sT0SRkEqggWjcdOwY3JQo4FWyYayWaxYT2SZc1DUoSMu2m4zWG+NAoHRxEyhwJeKz+nkhJqPUg9E1nSKCnZ72R+J/XTCA4d1Mu4wSYpJOHgkRgiPAoE9zhilEQAwOEKm7+immPKELBJJczITizK89D7aTkGL45LZQvpnFk0R46QEXkoDNURleogqqIokf0jF7Rm/VkvVjv1sekNWNNZ3bRn7I+fwB97Zh8</latexit><latexit sha1_base64="7xjJjQJOM943FEw/m29Hrt1fPlY=">AAACBnicbZDLSgMxFIYz9VbrrepShGARKkiZEUGXRTcuXFSxF2inQybNtLGZzJCcEcrQlRtfxY0LRdz6DO58G9PLQlsPhHz8/zkk5/djwTXY9reVWVhcWl7JrubW1jc2t/LbOzUdJYqyKo1EpBo+0UxwyarAQbBGrBgJfcHqfv9y5NcfmNI8kncwiJkbkq7kAacEjOTl92/b3EtF/35YhGN11OISX7dTcwUwGGIvX7BL9rjwPDhTKKBpVbz8V6sT0SRkEqggWjcdOwY3JQo4FWyYayWaxYT2SZc1DUoSMu2m4zWG+NAoHRxEyhwJeKz+nkhJqPUg9E1nSKCnZ72R+J/XTCA4d1Mu4wSYpJOHgkRgiPAoE9zhilEQAwOEKm7+immPKELBJJczITizK89D7aTkGL45LZQvpnFk0R46QEXkoDNURleogqqIokf0jF7Rm/VkvVjv1sekNWNNZ3bRn7I+fwB97Zh8</latexit><latexit sha1_base64="7xjJjQJOM943FEw/m29Hrt1fPlY=">AAACBnicbZDLSgMxFIYz9VbrrepShGARKkiZEUGXRTcuXFSxF2inQybNtLGZzJCcEcrQlRtfxY0LRdz6DO58G9PLQlsPhHz8/zkk5/djwTXY9reVWVhcWl7JrubW1jc2t/LbOzUdJYqyKo1EpBo+0UxwyarAQbBGrBgJfcHqfv9y5NcfmNI8kncwiJkbkq7kAacEjOTl92/b3EtF/35YhGN11OISX7dTcwUwGGIvX7BL9rjwPDhTKKBpVbz8V6sT0SRkEqggWjcdOwY3JQo4FWyYayWaxYT2SZc1DUoSMu2m4zWG+NAoHRxEyhwJeKz+nkhJqPUg9E1nSKCnZ72R+J/XTCA4d1Mu4wSYpJOHgkRgiPAoE9zhilEQAwOEKm7+immPKELBJJczITizK89D7aTkGL45LZQvpnFk0R46QEXkoDNURleogqqIokf0jF7Rm/VkvVjv1sekNWNNZ3bRn7I+fwB97Zh8</latexit><latexit sha1_base64="7xjJjQJOM943FEw/m29Hrt1fPlY=">AAACBnicbZDLSgMxFIYz9VbrrepShGARKkiZEUGXRTcuXFSxF2inQybNtLGZzJCcEcrQlRtfxY0LRdz6DO58G9PLQlsPhHz8/zkk5/djwTXY9reVWVhcWl7JrubW1jc2t/LbOzUdJYqyKo1EpBo+0UxwyarAQbBGrBgJfcHqfv9y5NcfmNI8kncwiJkbkq7kAacEjOTl92/b3EtF/35YhGN11OISX7dTcwUwGGIvX7BL9rjwPDhTKKBpVbz8V6sT0SRkEqggWjcdOwY3JQo4FWyYayWaxYT2SZc1DUoSMu2m4zWG+NAoHRxEyhwJeKz+nkhJqPUg9E1nSKCnZ72R+J/XTCA4d1Mu4wSYpJOHgkRgiPAoE9zhilEQAwOEKm7+immPKELBJJczITizK89D7aTkGL45LZQvpnFk0R46QEXkoDNURleogqqIokf0jF7Rm/VkvVjv1sekNWNNZ3bRn7I+fwB97Zh8</latexit>

G = T
<latexit sha1_base64="1w5t1hkuQ38DcPQABoFneTVETi4=">AAAB8XicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFD3osUK/sA1lst20SzebsLsRSui/8OJBEa/+G2/+G7dtDlp9YeHhnRl25g0SwbVx3S+nsLK6tr5R3Cxtbe/s7pX3D1o6ThVlTRqLWHUC1ExwyZqGG8E6iWIYBYK1g/HNrN5+ZErzWDbMJGF+hEPJQ07RWOvh9qo3xiRB0uiXK27VnYv8BS+HCuSq98ufvUFM04hJQwVq3fXcxPgZKsOpYNNSL9UsQTrGIetalBgx7WfzjafkxDoDEsbKPmnI3P05kWGk9SQKbGeEZqSXazPzv1o3NeGln3GZpIZJuvgoTAUxMZmdTwZcMWrExAJSxe2uhI5QITU2pJINwVs++S+0zqqe5fvzSu06j6MIR3AMp+DBBdTgDurQBAoSnuAFXh3tPDtvzvuiteDkM4fwS87HN6tJkD8=</latexit><latexit sha1_base64="1w5t1hkuQ38DcPQABoFneTVETi4=">AAAB8XicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFD3osUK/sA1lst20SzebsLsRSui/8OJBEa/+G2/+G7dtDlp9YeHhnRl25g0SwbVx3S+nsLK6tr5R3Cxtbe/s7pX3D1o6ThVlTRqLWHUC1ExwyZqGG8E6iWIYBYK1g/HNrN5+ZErzWDbMJGF+hEPJQ07RWOvh9qo3xiRB0uiXK27VnYv8BS+HCuSq98ufvUFM04hJQwVq3fXcxPgZKsOpYNNSL9UsQTrGIetalBgx7WfzjafkxDoDEsbKPmnI3P05kWGk9SQKbGeEZqSXazPzv1o3NeGln3GZpIZJuvgoTAUxMZmdTwZcMWrExAJSxe2uhI5QITU2pJINwVs++S+0zqqe5fvzSu06j6MIR3AMp+DBBdTgDurQBAoSnuAFXh3tPDtvzvuiteDkM4fwS87HN6tJkD8=</latexit><latexit sha1_base64="1w5t1hkuQ38DcPQABoFneTVETi4=">AAAB8XicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFD3osUK/sA1lst20SzebsLsRSui/8OJBEa/+G2/+G7dtDlp9YeHhnRl25g0SwbVx3S+nsLK6tr5R3Cxtbe/s7pX3D1o6ThVlTRqLWHUC1ExwyZqGG8E6iWIYBYK1g/HNrN5+ZErzWDbMJGF+hEPJQ07RWOvh9qo3xiRB0uiXK27VnYv8BS+HCuSq98ufvUFM04hJQwVq3fXcxPgZKsOpYNNSL9UsQTrGIetalBgx7WfzjafkxDoDEsbKPmnI3P05kWGk9SQKbGeEZqSXazPzv1o3NeGln3GZpIZJuvgoTAUxMZmdTwZcMWrExAJSxe2uhI5QITU2pJINwVs++S+0zqqe5fvzSu06j6MIR3AMp+DBBdTgDurQBAoSnuAFXh3tPDtvzvuiteDkM4fwS87HN6tJkD8=</latexit><latexit sha1_base64="1w5t1hkuQ38DcPQABoFneTVETi4=">AAAB8XicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFD3osUK/sA1lst20SzebsLsRSui/8OJBEa/+G2/+G7dtDlp9YeHhnRl25g0SwbVx3S+nsLK6tr5R3Cxtbe/s7pX3D1o6ThVlTRqLWHUC1ExwyZqGG8E6iWIYBYK1g/HNrN5+ZErzWDbMJGF+hEPJQ07RWOvh9qo3xiRB0uiXK27VnYv8BS+HCuSq98ufvUFM04hJQwVq3fXcxPgZKsOpYNNSL9UsQTrGIetalBgx7WfzjafkxDoDEsbKPmnI3P05kWGk9SQKbGeEZqSXazPzv1o3NeGln3GZpIZJuvgoTAUxMZmdTwZcMWrExAJSxe2uhI5QITU2pJINwVs++S+0zqqe5fvzSu06j6MIR3AMp+DBBdTgDurQBAoSnuAFXh3tPDtvzvuiteDkM4fwS87HN6tJkD8=</latexit>

are Lipschitz ContinuousA,B
<latexit sha1_base64="ltDun+5ycbFxXCC9l8M0p38bltU=">AAAB6nicbZBNS8NAEIYnftb6VfXoZbEIHqQkIuix1ovHivYD2lA220m7dLMJuxuhhP4ELx4U8eov8ua/cdvmoK0vLDy8M8POvEEiuDau++2srK6tb2wWtorbO7t7+6WDw6aOU8WwwWIRq3ZANQousWG4EdhOFNIoENgKRrfTeusJleaxfDTjBP2IDiQPOaPGWg8357VeqexW3JnIMng5lCFXvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHoqQRaj+brTohp9bpkzBW9klDZu7viYxGWo+jwHZG1Az1Ym1q/lfrpCa89jMuk9SgZPOPwlQQE5Pp3aTPFTIjxhYoU9zuStiQKsqMTadoQ/AWT16G5kXFs3x/Wa7W8jgKcAwncAYeXEEV7qAODWAwgGd4hTdHOC/Ou/Mxb11x8pkj+CPn8weEHo1H</latexit><latexit sha1_base64="ltDun+5ycbFxXCC9l8M0p38bltU=">AAAB6nicbZBNS8NAEIYnftb6VfXoZbEIHqQkIuix1ovHivYD2lA220m7dLMJuxuhhP4ELx4U8eov8ua/cdvmoK0vLDy8M8POvEEiuDau++2srK6tb2wWtorbO7t7+6WDw6aOU8WwwWIRq3ZANQousWG4EdhOFNIoENgKRrfTeusJleaxfDTjBP2IDiQPOaPGWg8357VeqexW3JnIMng5lCFXvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHoqQRaj+brTohp9bpkzBW9klDZu7viYxGWo+jwHZG1Az1Ym1q/lfrpCa89jMuk9SgZPOPwlQQE5Pp3aTPFTIjxhYoU9zuStiQKsqMTadoQ/AWT16G5kXFs3x/Wa7W8jgKcAwncAYeXEEV7qAODWAwgGd4hTdHOC/Ou/Mxb11x8pkj+CPn8weEHo1H</latexit><latexit sha1_base64="ltDun+5ycbFxXCC9l8M0p38bltU=">AAAB6nicbZBNS8NAEIYnftb6VfXoZbEIHqQkIuix1ovHivYD2lA220m7dLMJuxuhhP4ELx4U8eov8ua/cdvmoK0vLDy8M8POvEEiuDau++2srK6tb2wWtorbO7t7+6WDw6aOU8WwwWIRq3ZANQousWG4EdhOFNIoENgKRrfTeusJleaxfDTjBP2IDiQPOaPGWg8357VeqexW3JnIMng5lCFXvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHoqQRaj+brTohp9bpkzBW9klDZu7viYxGWo+jwHZG1Az1Ym1q/lfrpCa89jMuk9SgZPOPwlQQE5Pp3aTPFTIjxhYoU9zuStiQKsqMTadoQ/AWT16G5kXFs3x/Wa7W8jgKcAwncAYeXEEV7qAODWAwgGd4hTdHOC/Ou/Mxb11x8pkj+CPn8weEHo1H</latexit><latexit sha1_base64="ltDun+5ycbFxXCC9l8M0p38bltU=">AAAB6nicbZBNS8NAEIYnftb6VfXoZbEIHqQkIuix1ovHivYD2lA220m7dLMJuxuhhP4ELx4U8eov8ua/cdvmoK0vLDy8M8POvEEiuDau++2srK6tb2wWtorbO7t7+6WDw6aOU8WwwWIRq3ZANQousWG4EdhOFNIoENgKRrfTeusJleaxfDTjBP2IDiQPOaPGWg8357VeqexW3JnIMng5lCFXvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHoqQRaj+brTohp9bpkzBW9klDZu7viYxGWo+jwHZG1Az1Ym1q/lfrpCa89jMuk9SgZPOPwlQQE5Pp3aTPFTIjxhYoU9zuStiQKsqMTadoQ/AWT16G5kXFs3x/Wa7W8jgKcAwncAYeXEEV7qAODWAwgGd4hTdHOC/Ou/Mxb11x8pkj+CPn8weEHo1H</latexit>



Conclude:    For shock wave solutions of the Einstein 
equations             generated by the Glimm Scheme:

Solution: ds2 = �B(t, r)dt2 +
dr2

A(t, r)
+ r2d⌦2

<latexit sha1_base64="ts9oyOj7Eazkm3HDG2pIjDVoVEI=">AAACGnicbZDLSsNAFIYn9VbrrerSTbAIlWpJgqAbodaNOyvYCzRtmUwm7dDJhZkToYQ+hxtfxY0LRdyJG9/GadqFtv4w8M1/zmHm/E7EmQTD+NYyS8srq2vZ9dzG5tb2Tn53ryHDWBBaJyEPRcvBknIW0Dow4LQVCYp9h9OmM7ye1JsPVEgWBvcwimjHx/2AeYxgUFYvb7qya12eVotwIo5d6Fol2xOYJK7oWuPkKrXHJXVx7Vuf9nHX6uULRtlIpS+COYMCmqnWy3/abkhinwZAOJaybRoRdBIsgBFOxzk7ljTCZIj7tK0wwD6VnSRdbawfKcfVvVCoE4Ceur8nEuxLOfId1eljGMj52sT8r9aOwbvoJCyIYqABmT7kxVyHUJ/kpLtMUAJ8pAATwdRfdTLAKhpQaeZUCOb8yovQsMqm4ruzQqU6iyOLDtAhKiITnaMKukE1VEcEPaJn9IretCftRXvXPqatGW02s4/+SPv6AfVCnvY=</latexit><latexit sha1_base64="ts9oyOj7Eazkm3HDG2pIjDVoVEI=">AAACGnicbZDLSsNAFIYn9VbrrerSTbAIlWpJgqAbodaNOyvYCzRtmUwm7dDJhZkToYQ+hxtfxY0LRdyJG9/GadqFtv4w8M1/zmHm/E7EmQTD+NYyS8srq2vZ9dzG5tb2Tn53ryHDWBBaJyEPRcvBknIW0Dow4LQVCYp9h9OmM7ye1JsPVEgWBvcwimjHx/2AeYxgUFYvb7qya12eVotwIo5d6Fol2xOYJK7oWuPkKrXHJXVx7Vuf9nHX6uULRtlIpS+COYMCmqnWy3/abkhinwZAOJaybRoRdBIsgBFOxzk7ljTCZIj7tK0wwD6VnSRdbawfKcfVvVCoE4Ceur8nEuxLOfId1eljGMj52sT8r9aOwbvoJCyIYqABmT7kxVyHUJ/kpLtMUAJ8pAATwdRfdTLAKhpQaeZUCOb8yovQsMqm4ruzQqU6iyOLDtAhKiITnaMKukE1VEcEPaJn9IretCftRXvXPqatGW02s4/+SPv6AfVCnvY=</latexit><latexit sha1_base64="ts9oyOj7Eazkm3HDG2pIjDVoVEI=">AAACGnicbZDLSsNAFIYn9VbrrerSTbAIlWpJgqAbodaNOyvYCzRtmUwm7dDJhZkToYQ+hxtfxY0LRdyJG9/GadqFtv4w8M1/zmHm/E7EmQTD+NYyS8srq2vZ9dzG5tb2Tn53ryHDWBBaJyEPRcvBknIW0Dow4LQVCYp9h9OmM7ye1JsPVEgWBvcwimjHx/2AeYxgUFYvb7qya12eVotwIo5d6Fol2xOYJK7oWuPkKrXHJXVx7Vuf9nHX6uULRtlIpS+COYMCmqnWy3/abkhinwZAOJaybRoRdBIsgBFOxzk7ljTCZIj7tK0wwD6VnSRdbawfKcfVvVCoE4Ceur8nEuxLOfId1eljGMj52sT8r9aOwbvoJCyIYqABmT7kxVyHUJ/kpLtMUAJ8pAATwdRfdTLAKhpQaeZUCOb8yovQsMqm4ruzQqU6iyOLDtAhKiITnaMKukE1VEcEPaJn9IretCftRXvXPqatGW02s4/+SPv6AfVCnvY=</latexit><latexit sha1_base64="ts9oyOj7Eazkm3HDG2pIjDVoVEI=">AAACGnicbZDLSsNAFIYn9VbrrerSTbAIlWpJgqAbodaNOyvYCzRtmUwm7dDJhZkToYQ+hxtfxY0LRdyJG9/GadqFtv4w8M1/zmHm/E7EmQTD+NYyS8srq2vZ9dzG5tb2Tn53ryHDWBBaJyEPRcvBknIW0Dow4LQVCYp9h9OmM7ye1JsPVEgWBvcwimjHx/2AeYxgUFYvb7qya12eVotwIo5d6Fol2xOYJK7oWuPkKrXHJXVx7Vuf9nHX6uULRtlIpS+COYMCmqnWy3/abkhinwZAOJaybRoRdBIsgBFOxzk7ljTCZIj7tK0wwD6VnSRdbawfKcfVvVCoE4Ceur8nEuxLOfId1eljGMj52sT8r9aOwbvoJCyIYqABmT7kxVyHUJ/kpLtMUAJ8pAATwdRfdTLAKhpQaeZUCOb8yovQsMqm4ruzQqU6iyOLDtAhKiITnaMKukE1VEcEPaJn9IretCftRXvXPqatGW02s4/+SPv6AfVCnvY=</latexit>

Riemann Curvature Tensor: Ri
lkj(t, r) 2 L1

<latexit sha1_base64="7xjJjQJOM943FEw/m29Hrt1fPlY=">AAACBnicbZDLSgMxFIYz9VbrrepShGARKkiZEUGXRTcuXFSxF2inQybNtLGZzJCcEcrQlRtfxY0LRdz6DO58G9PLQlsPhHz8/zkk5/djwTXY9reVWVhcWl7JrubW1jc2t/LbOzUdJYqyKo1EpBo+0UxwyarAQbBGrBgJfcHqfv9y5NcfmNI8kncwiJkbkq7kAacEjOTl92/b3EtF/35YhGN11OISX7dTcwUwGGIvX7BL9rjwPDhTKKBpVbz8V6sT0SRkEqggWjcdOwY3JQo4FWyYayWaxYT2SZc1DUoSMu2m4zWG+NAoHRxEyhwJeKz+nkhJqPUg9E1nSKCnZ72R+J/XTCA4d1Mu4wSYpJOHgkRgiPAoE9zhilEQAwOEKm7+immPKELBJJczITizK89D7aTkGL45LZQvpnFk0R46QEXkoDNURleogqqIokf0jF7Rm/VkvVjv1sekNWNNZ3bRn7I+fwB97Zh8</latexit><latexit sha1_base64="7xjJjQJOM943FEw/m29Hrt1fPlY=">AAACBnicbZDLSgMxFIYz9VbrrepShGARKkiZEUGXRTcuXFSxF2inQybNtLGZzJCcEcrQlRtfxY0LRdz6DO58G9PLQlsPhHz8/zkk5/djwTXY9reVWVhcWl7JrubW1jc2t/LbOzUdJYqyKo1EpBo+0UxwyarAQbBGrBgJfcHqfv9y5NcfmNI8kncwiJkbkq7kAacEjOTl92/b3EtF/35YhGN11OISX7dTcwUwGGIvX7BL9rjwPDhTKKBpVbz8V6sT0SRkEqggWjcdOwY3JQo4FWyYayWaxYT2SZc1DUoSMu2m4zWG+NAoHRxEyhwJeKz+nkhJqPUg9E1nSKCnZ72R+J/XTCA4d1Mu4wSYpJOHgkRgiPAoE9zhilEQAwOEKm7+immPKELBJJczITizK89D7aTkGL45LZQvpnFk0R46QEXkoDNURleogqqIokf0jF7Rm/VkvVjv1sekNWNNZ3bRn7I+fwB97Zh8</latexit><latexit sha1_base64="7xjJjQJOM943FEw/m29Hrt1fPlY=">AAACBnicbZDLSgMxFIYz9VbrrepShGARKkiZEUGXRTcuXFSxF2inQybNtLGZzJCcEcrQlRtfxY0LRdz6DO58G9PLQlsPhHz8/zkk5/djwTXY9reVWVhcWl7JrubW1jc2t/LbOzUdJYqyKo1EpBo+0UxwyarAQbBGrBgJfcHqfv9y5NcfmNI8kncwiJkbkq7kAacEjOTl92/b3EtF/35YhGN11OISX7dTcwUwGGIvX7BL9rjwPDhTKKBpVbz8V6sT0SRkEqggWjcdOwY3JQo4FWyYayWaxYT2SZc1DUoSMu2m4zWG+NAoHRxEyhwJeKz+nkhJqPUg9E1nSKCnZ72R+J/XTCA4d1Mu4wSYpJOHgkRgiPAoE9zhilEQAwOEKm7+immPKELBJJczITizK89D7aTkGL45LZQvpnFk0R46QEXkoDNURleogqqIokf0jF7Rm/VkvVjv1sekNWNNZ3bRn7I+fwB97Zh8</latexit><latexit sha1_base64="7xjJjQJOM943FEw/m29Hrt1fPlY=">AAACBnicbZDLSgMxFIYz9VbrrepShGARKkiZEUGXRTcuXFSxF2inQybNtLGZzJCcEcrQlRtfxY0LRdz6DO58G9PLQlsPhHz8/zkk5/djwTXY9reVWVhcWl7JrubW1jc2t/LbOzUdJYqyKo1EpBo+0UxwyarAQbBGrBgJfcHqfv9y5NcfmNI8kncwiJkbkq7kAacEjOTl92/b3EtF/35YhGN11OISX7dTcwUwGGIvX7BL9rjwPDhTKKBpVbz8V6sT0SRkEqggWjcdOwY3JQo4FWyYayWaxYT2SZc1DUoSMu2m4zWG+NAoHRxEyhwJeKz+nkhJqPUg9E1nSKCnZ72R+J/XTCA4d1Mu4wSYpJOHgkRgiPAoE9zhilEQAwOEKm7+immPKELBJJczITizK89D7aTkGL45LZQvpnFk0R46QEXkoDNURleogqqIokf0jF7Rm/VkvVjv1sekNWNNZ3bRn7I+fwB97Zh8</latexit>

Fluid variables: ⇢(t, r), p(r, t), v(r, t) 2 L1
<latexit sha1_base64="Rmbx7AukX6SuRjglkefX4PXWbBs=">AAACD3icbVC7SgNBFJ2NrxhfUUubwaAkEMKuCFoGbSwsIpgHJDHMTmaTIbOzy8zdwLLkD2z8FRsLRWxt7fwbJ8kWmnhguIdz7uXOPW4ouAbb/rYyK6tr6xvZzdzW9s7uXn7/oKGDSFFWp4EIVMslmgkuWR04CNYKFSO+K1jTHV1P/eaYKc0DeQ9xyLo+GUjucUrASL38aUcNgyKUVakcFlUZSuXxrHS4xLcPiSkexBPcyxfsij0DXiZOSgooRa2X/+r0Axr5TAIVROu2Y4fQTYgCTgWb5DqRZiGhIzJgbUMl8ZnuJrN7JvjEKH3sBco8CXim/p5IiK917Lum0ycw1IveVPzPa0fgXXYTLsMImKTzRV4kMAR4Gg7uc8UoiNgQQhU3f8V0SBShYCLMmRCcxZOXSeOs4hh+d16oXqVxZNEROkZF5KALVEU3qIbqiKJH9Ixe0Zv1ZL1Y79bHvDVjpTOH6A+szx8Vt5rO</latexit><latexit sha1_base64="Rmbx7AukX6SuRjglkefX4PXWbBs=">AAACD3icbVC7SgNBFJ2NrxhfUUubwaAkEMKuCFoGbSwsIpgHJDHMTmaTIbOzy8zdwLLkD2z8FRsLRWxt7fwbJ8kWmnhguIdz7uXOPW4ouAbb/rYyK6tr6xvZzdzW9s7uXn7/oKGDSFFWp4EIVMslmgkuWR04CNYKFSO+K1jTHV1P/eaYKc0DeQ9xyLo+GUjucUrASL38aUcNgyKUVakcFlUZSuXxrHS4xLcPiSkexBPcyxfsij0DXiZOSgooRa2X/+r0Axr5TAIVROu2Y4fQTYgCTgWb5DqRZiGhIzJgbUMl8ZnuJrN7JvjEKH3sBco8CXim/p5IiK917Lum0ycw1IveVPzPa0fgXXYTLsMImKTzRV4kMAR4Gg7uc8UoiNgQQhU3f8V0SBShYCLMmRCcxZOXSeOs4hh+d16oXqVxZNEROkZF5KALVEU3qIbqiKJH9Ixe0Zv1ZL1Y79bHvDVjpTOH6A+szx8Vt5rO</latexit><latexit sha1_base64="Rmbx7AukX6SuRjglkefX4PXWbBs=">AAACD3icbVC7SgNBFJ2NrxhfUUubwaAkEMKuCFoGbSwsIpgHJDHMTmaTIbOzy8zdwLLkD2z8FRsLRWxt7fwbJ8kWmnhguIdz7uXOPW4ouAbb/rYyK6tr6xvZzdzW9s7uXn7/oKGDSFFWp4EIVMslmgkuWR04CNYKFSO+K1jTHV1P/eaYKc0DeQ9xyLo+GUjucUrASL38aUcNgyKUVakcFlUZSuXxrHS4xLcPiSkexBPcyxfsij0DXiZOSgooRa2X/+r0Axr5TAIVROu2Y4fQTYgCTgWb5DqRZiGhIzJgbUMl8ZnuJrN7JvjEKH3sBco8CXim/p5IiK917Lum0ycw1IveVPzPa0fgXXYTLsMImKTzRV4kMAR4Gg7uc8UoiNgQQhU3f8V0SBShYCLMmRCcxZOXSeOs4hh+d16oXqVxZNEROkZF5KALVEU3qIbqiKJH9Ixe0Zv1ZL1Y79bHvDVjpTOH6A+szx8Vt5rO</latexit><latexit sha1_base64="Rmbx7AukX6SuRjglkefX4PXWbBs=">AAACD3icbVC7SgNBFJ2NrxhfUUubwaAkEMKuCFoGbSwsIpgHJDHMTmaTIbOzy8zdwLLkD2z8FRsLRWxt7fwbJ8kWmnhguIdz7uXOPW4ouAbb/rYyK6tr6xvZzdzW9s7uXn7/oKGDSFFWp4EIVMslmgkuWR04CNYKFSO+K1jTHV1P/eaYKc0DeQ9xyLo+GUjucUrASL38aUcNgyKUVakcFlUZSuXxrHS4xLcPiSkexBPcyxfsij0DXiZOSgooRa2X/+r0Axr5TAIVROu2Y4fQTYgCTgWb5DqRZiGhIzJgbUMl8ZnuJrN7JvjEKH3sBco8CXim/p5IiK917Lum0ycw1IveVPzPa0fgXXYTLsMImKTzRV4kMAR4Gg7uc8UoiNgQQhU3f8V0SBShYCLMmRCcxZOXSeOs4hh+d16oXqVxZNEROkZF5KALVEU3qIbqiKJH9Ixe0Zv1ZL1Y79bHvDVjpTOH6A+szx8Vt5rO</latexit>

G = T
<latexit sha1_base64="1w5t1hkuQ38DcPQABoFneTVETi4=">AAAB8XicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFD3osUK/sA1lst20SzebsLsRSui/8OJBEa/+G2/+G7dtDlp9YeHhnRl25g0SwbVx3S+nsLK6tr5R3Cxtbe/s7pX3D1o6ThVlTRqLWHUC1ExwyZqGG8E6iWIYBYK1g/HNrN5+ZErzWDbMJGF+hEPJQ07RWOvh9qo3xiRB0uiXK27VnYv8BS+HCuSq98ufvUFM04hJQwVq3fXcxPgZKsOpYNNSL9UsQTrGIetalBgx7WfzjafkxDoDEsbKPmnI3P05kWGk9SQKbGeEZqSXazPzv1o3NeGln3GZpIZJuvgoTAUxMZmdTwZcMWrExAJSxe2uhI5QITU2pJINwVs++S+0zqqe5fvzSu06j6MIR3AMp+DBBdTgDurQBAoSnuAFXh3tPDtvzvuiteDkM4fwS87HN6tJkD8=</latexit><latexit sha1_base64="1w5t1hkuQ38DcPQABoFneTVETi4=">AAAB8XicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFD3osUK/sA1lst20SzebsLsRSui/8OJBEa/+G2/+G7dtDlp9YeHhnRl25g0SwbVx3S+nsLK6tr5R3Cxtbe/s7pX3D1o6ThVlTRqLWHUC1ExwyZqGG8E6iWIYBYK1g/HNrN5+ZErzWDbMJGF+hEPJQ07RWOvh9qo3xiRB0uiXK27VnYv8BS+HCuSq98ufvUFM04hJQwVq3fXcxPgZKsOpYNNSL9UsQTrGIetalBgx7WfzjafkxDoDEsbKPmnI3P05kWGk9SQKbGeEZqSXazPzv1o3NeGln3GZpIZJuvgoTAUxMZmdTwZcMWrExAJSxe2uhI5QITU2pJINwVs++S+0zqqe5fvzSu06j6MIR3AMp+DBBdTgDurQBAoSnuAFXh3tPDtvzvuiteDkM4fwS87HN6tJkD8=</latexit><latexit sha1_base64="1w5t1hkuQ38DcPQABoFneTVETi4=">AAAB8XicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFD3osUK/sA1lst20SzebsLsRSui/8OJBEa/+G2/+G7dtDlp9YeHhnRl25g0SwbVx3S+nsLK6tr5R3Cxtbe/s7pX3D1o6ThVlTRqLWHUC1ExwyZqGG8E6iWIYBYK1g/HNrN5+ZErzWDbMJGF+hEPJQ07RWOvh9qo3xiRB0uiXK27VnYv8BS+HCuSq98ufvUFM04hJQwVq3fXcxPgZKsOpYNNSL9UsQTrGIetalBgx7WfzjafkxDoDEsbKPmnI3P05kWGk9SQKbGeEZqSXazPzv1o3NeGln3GZpIZJuvgoTAUxMZmdTwZcMWrExAJSxe2uhI5QITU2pJINwVs++S+0zqqe5fvzSu06j6MIR3AMp+DBBdTgDurQBAoSnuAFXh3tPDtvzvuiteDkM4fwS87HN6tJkD8=</latexit><latexit sha1_base64="1w5t1hkuQ38DcPQABoFneTVETi4=">AAAB8XicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFD3osUK/sA1lst20SzebsLsRSui/8OJBEa/+G2/+G7dtDlp9YeHhnRl25g0SwbVx3S+nsLK6tr5R3Cxtbe/s7pX3D1o6ThVlTRqLWHUC1ExwyZqGG8E6iWIYBYK1g/HNrN5+ZErzWDbMJGF+hEPJQ07RWOvh9qo3xiRB0uiXK27VnYv8BS+HCuSq98ufvUFM04hJQwVq3fXcxPgZKsOpYNNSL9UsQTrGIetalBgx7WfzjafkxDoDEsbKPmnI3P05kWGk9SQKbGeEZqSXazPzv1o3NeGln3GZpIZJuvgoTAUxMZmdTwZcMWrExAJSxe2uhI5QITU2pJINwVs++S+0zqqe5fvzSu06j6MIR3AMp+DBBdTgDurQBAoSnuAFXh3tPDtvzvuiteDkM4fwS87HN6tJkD8=</latexit>

are Lipschitz ContinuousA,B
<latexit sha1_base64="ltDun+5ycbFxXCC9l8M0p38bltU=">AAAB6nicbZBNS8NAEIYnftb6VfXoZbEIHqQkIuix1ovHivYD2lA220m7dLMJuxuhhP4ELx4U8eov8ua/cdvmoK0vLDy8M8POvEEiuDau++2srK6tb2wWtorbO7t7+6WDw6aOU8WwwWIRq3ZANQousWG4EdhOFNIoENgKRrfTeusJleaxfDTjBP2IDiQPOaPGWg8357VeqexW3JnIMng5lCFXvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHoqQRaj+brTohp9bpkzBW9klDZu7viYxGWo+jwHZG1Az1Ym1q/lfrpCa89jMuk9SgZPOPwlQQE5Pp3aTPFTIjxhYoU9zuStiQKsqMTadoQ/AWT16G5kXFs3x/Wa7W8jgKcAwncAYeXEEV7qAODWAwgGd4hTdHOC/Ou/Mxb11x8pkj+CPn8weEHo1H</latexit><latexit sha1_base64="ltDun+5ycbFxXCC9l8M0p38bltU=">AAAB6nicbZBNS8NAEIYnftb6VfXoZbEIHqQkIuix1ovHivYD2lA220m7dLMJuxuhhP4ELx4U8eov8ua/cdvmoK0vLDy8M8POvEEiuDau++2srK6tb2wWtorbO7t7+6WDw6aOU8WwwWIRq3ZANQousWG4EdhOFNIoENgKRrfTeusJleaxfDTjBP2IDiQPOaPGWg8357VeqexW3JnIMng5lCFXvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHoqQRaj+brTohp9bpkzBW9klDZu7viYxGWo+jwHZG1Az1Ym1q/lfrpCa89jMuk9SgZPOPwlQQE5Pp3aTPFTIjxhYoU9zuStiQKsqMTadoQ/AWT16G5kXFs3x/Wa7W8jgKcAwncAYeXEEV7qAODWAwgGd4hTdHOC/Ou/Mxb11x8pkj+CPn8weEHo1H</latexit><latexit sha1_base64="ltDun+5ycbFxXCC9l8M0p38bltU=">AAAB6nicbZBNS8NAEIYnftb6VfXoZbEIHqQkIuix1ovHivYD2lA220m7dLMJuxuhhP4ELx4U8eov8ua/cdvmoK0vLDy8M8POvEEiuDau++2srK6tb2wWtorbO7t7+6WDw6aOU8WwwWIRq3ZANQousWG4EdhOFNIoENgKRrfTeusJleaxfDTjBP2IDiQPOaPGWg8357VeqexW3JnIMng5lCFXvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHoqQRaj+brTohp9bpkzBW9klDZu7viYxGWo+jwHZG1Az1Ym1q/lfrpCa89jMuk9SgZPOPwlQQE5Pp3aTPFTIjxhYoU9zuStiQKsqMTadoQ/AWT16G5kXFs3x/Wa7W8jgKcAwncAYeXEEV7qAODWAwgGd4hTdHOC/Ou/Mxb11x8pkj+CPn8weEHo1H</latexit><latexit sha1_base64="ltDun+5ycbFxXCC9l8M0p38bltU=">AAAB6nicbZBNS8NAEIYnftb6VfXoZbEIHqQkIuix1ovHivYD2lA220m7dLMJuxuhhP4ELx4U8eov8ua/cdvmoK0vLDy8M8POvEEiuDau++2srK6tb2wWtorbO7t7+6WDw6aOU8WwwWIRq3ZANQousWG4EdhOFNIoENgKRrfTeusJleaxfDTjBP2IDiQPOaPGWg8357VeqexW3JnIMng5lCFXvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHoqQRaj+brTohp9bpkzBW9klDZu7viYxGWo+jwHZG1Az1Ym1q/lfrpCa89jMuk9SgZPOPwlQQE5Pp3aTPFTIjxhYoU9zuStiQKsqMTadoQ/AWT16G5kXFs3x/Wa7W8jgKcAwncAYeXEEV7qAODWAwgGd4hTdHOC/Ou/Mxb11x8pkj+CPn8weEHo1H</latexit>



Conclude:    For shock wave solutions of the Einstein 
equations             generated by the Glimm Scheme:

Solution: ds2 = �B(t, r)dt2 +
dr2

A(t, r)
+ r2d⌦2

<latexit sha1_base64="ts9oyOj7Eazkm3HDG2pIjDVoVEI=">AAACGnicbZDLSsNAFIYn9VbrrerSTbAIlWpJgqAbodaNOyvYCzRtmUwm7dDJhZkToYQ+hxtfxY0LRdyJG9/GadqFtv4w8M1/zmHm/E7EmQTD+NYyS8srq2vZ9dzG5tb2Tn53ryHDWBBaJyEPRcvBknIW0Dow4LQVCYp9h9OmM7ye1JsPVEgWBvcwimjHx/2AeYxgUFYvb7qya12eVotwIo5d6Fol2xOYJK7oWuPkKrXHJXVx7Vuf9nHX6uULRtlIpS+COYMCmqnWy3/abkhinwZAOJaybRoRdBIsgBFOxzk7ljTCZIj7tK0wwD6VnSRdbawfKcfVvVCoE4Ceur8nEuxLOfId1eljGMj52sT8r9aOwbvoJCyIYqABmT7kxVyHUJ/kpLtMUAJ8pAATwdRfdTLAKhpQaeZUCOb8yovQsMqm4ruzQqU6iyOLDtAhKiITnaMKukE1VEcEPaJn9IretCftRXvXPqatGW02s4/+SPv6AfVCnvY=</latexit><latexit sha1_base64="ts9oyOj7Eazkm3HDG2pIjDVoVEI=">AAACGnicbZDLSsNAFIYn9VbrrerSTbAIlWpJgqAbodaNOyvYCzRtmUwm7dDJhZkToYQ+hxtfxY0LRdyJG9/GadqFtv4w8M1/zmHm/E7EmQTD+NYyS8srq2vZ9dzG5tb2Tn53ryHDWBBaJyEPRcvBknIW0Dow4LQVCYp9h9OmM7ye1JsPVEgWBvcwimjHx/2AeYxgUFYvb7qya12eVotwIo5d6Fol2xOYJK7oWuPkKrXHJXVx7Vuf9nHX6uULRtlIpS+COYMCmqnWy3/abkhinwZAOJaybRoRdBIsgBFOxzk7ljTCZIj7tK0wwD6VnSRdbawfKcfVvVCoE4Ceur8nEuxLOfId1eljGMj52sT8r9aOwbvoJCyIYqABmT7kxVyHUJ/kpLtMUAJ8pAATwdRfdTLAKhpQaeZUCOb8yovQsMqm4ruzQqU6iyOLDtAhKiITnaMKukE1VEcEPaJn9IretCftRXvXPqatGW02s4/+SPv6AfVCnvY=</latexit><latexit sha1_base64="ts9oyOj7Eazkm3HDG2pIjDVoVEI=">AAACGnicbZDLSsNAFIYn9VbrrerSTbAIlWpJgqAbodaNOyvYCzRtmUwm7dDJhZkToYQ+hxtfxY0LRdyJG9/GadqFtv4w8M1/zmHm/E7EmQTD+NYyS8srq2vZ9dzG5tb2Tn53ryHDWBBaJyEPRcvBknIW0Dow4LQVCYp9h9OmM7ye1JsPVEgWBvcwimjHx/2AeYxgUFYvb7qya12eVotwIo5d6Fol2xOYJK7oWuPkKrXHJXVx7Vuf9nHX6uULRtlIpS+COYMCmqnWy3/abkhinwZAOJaybRoRdBIsgBFOxzk7ljTCZIj7tK0wwD6VnSRdbawfKcfVvVCoE4Ceur8nEuxLOfId1eljGMj52sT8r9aOwbvoJCyIYqABmT7kxVyHUJ/kpLtMUAJ8pAATwdRfdTLAKhpQaeZUCOb8yovQsMqm4ruzQqU6iyOLDtAhKiITnaMKukE1VEcEPaJn9IretCftRXvXPqatGW02s4/+SPv6AfVCnvY=</latexit><latexit sha1_base64="ts9oyOj7Eazkm3HDG2pIjDVoVEI=">AAACGnicbZDLSsNAFIYn9VbrrerSTbAIlWpJgqAbodaNOyvYCzRtmUwm7dDJhZkToYQ+hxtfxY0LRdyJG9/GadqFtv4w8M1/zmHm/E7EmQTD+NYyS8srq2vZ9dzG5tb2Tn53ryHDWBBaJyEPRcvBknIW0Dow4LQVCYp9h9OmM7ye1JsPVEgWBvcwimjHx/2AeYxgUFYvb7qya12eVotwIo5d6Fol2xOYJK7oWuPkKrXHJXVx7Vuf9nHX6uULRtlIpS+COYMCmqnWy3/abkhinwZAOJaybRoRdBIsgBFOxzk7ljTCZIj7tK0wwD6VnSRdbawfKcfVvVCoE4Ceur8nEuxLOfId1eljGMj52sT8r9aOwbvoJCyIYqABmT7kxVyHUJ/kpLtMUAJ8pAATwdRfdTLAKhpQaeZUCOb8yovQsMqm4ruzQqU6iyOLDtAhKiITnaMKukE1VEcEPaJn9IretCftRXvXPqatGW02s4/+SPv6AfVCnvY=</latexit>

Riemann Curvature Tensor: Ri
lkj(t, r) 2 L1

<latexit sha1_base64="7xjJjQJOM943FEw/m29Hrt1fPlY=">AAACBnicbZDLSgMxFIYz9VbrrepShGARKkiZEUGXRTcuXFSxF2inQybNtLGZzJCcEcrQlRtfxY0LRdz6DO58G9PLQlsPhHz8/zkk5/djwTXY9reVWVhcWl7JrubW1jc2t/LbOzUdJYqyKo1EpBo+0UxwyarAQbBGrBgJfcHqfv9y5NcfmNI8kncwiJkbkq7kAacEjOTl92/b3EtF/35YhGN11OISX7dTcwUwGGIvX7BL9rjwPDhTKKBpVbz8V6sT0SRkEqggWjcdOwY3JQo4FWyYayWaxYT2SZc1DUoSMu2m4zWG+NAoHRxEyhwJeKz+nkhJqPUg9E1nSKCnZ72R+J/XTCA4d1Mu4wSYpJOHgkRgiPAoE9zhilEQAwOEKm7+immPKELBJJczITizK89D7aTkGL45LZQvpnFk0R46QEXkoDNURleogqqIokf0jF7Rm/VkvVjv1sekNWNNZ3bRn7I+fwB97Zh8</latexit><latexit sha1_base64="7xjJjQJOM943FEw/m29Hrt1fPlY=">AAACBnicbZDLSgMxFIYz9VbrrepShGARKkiZEUGXRTcuXFSxF2inQybNtLGZzJCcEcrQlRtfxY0LRdz6DO58G9PLQlsPhHz8/zkk5/djwTXY9reVWVhcWl7JrubW1jc2t/LbOzUdJYqyKo1EpBo+0UxwyarAQbBGrBgJfcHqfv9y5NcfmNI8kncwiJkbkq7kAacEjOTl92/b3EtF/35YhGN11OISX7dTcwUwGGIvX7BL9rjwPDhTKKBpVbz8V6sT0SRkEqggWjcdOwY3JQo4FWyYayWaxYT2SZc1DUoSMu2m4zWG+NAoHRxEyhwJeKz+nkhJqPUg9E1nSKCnZ72R+J/XTCA4d1Mu4wSYpJOHgkRgiPAoE9zhilEQAwOEKm7+immPKELBJJczITizK89D7aTkGL45LZQvpnFk0R46QEXkoDNURleogqqIokf0jF7Rm/VkvVjv1sekNWNNZ3bRn7I+fwB97Zh8</latexit><latexit sha1_base64="7xjJjQJOM943FEw/m29Hrt1fPlY=">AAACBnicbZDLSgMxFIYz9VbrrepShGARKkiZEUGXRTcuXFSxF2inQybNtLGZzJCcEcrQlRtfxY0LRdz6DO58G9PLQlsPhHz8/zkk5/djwTXY9reVWVhcWl7JrubW1jc2t/LbOzUdJYqyKo1EpBo+0UxwyarAQbBGrBgJfcHqfv9y5NcfmNI8kncwiJkbkq7kAacEjOTl92/b3EtF/35YhGN11OISX7dTcwUwGGIvX7BL9rjwPDhTKKBpVbz8V6sT0SRkEqggWjcdOwY3JQo4FWyYayWaxYT2SZc1DUoSMu2m4zWG+NAoHRxEyhwJeKz+nkhJqPUg9E1nSKCnZ72R+J/XTCA4d1Mu4wSYpJOHgkRgiPAoE9zhilEQAwOEKm7+immPKELBJJczITizK89D7aTkGL45LZQvpnFk0R46QEXkoDNURleogqqIokf0jF7Rm/VkvVjv1sekNWNNZ3bRn7I+fwB97Zh8</latexit><latexit sha1_base64="7xjJjQJOM943FEw/m29Hrt1fPlY=">AAACBnicbZDLSgMxFIYz9VbrrepShGARKkiZEUGXRTcuXFSxF2inQybNtLGZzJCcEcrQlRtfxY0LRdz6DO58G9PLQlsPhHz8/zkk5/djwTXY9reVWVhcWl7JrubW1jc2t/LbOzUdJYqyKo1EpBo+0UxwyarAQbBGrBgJfcHqfv9y5NcfmNI8kncwiJkbkq7kAacEjOTl92/b3EtF/35YhGN11OISX7dTcwUwGGIvX7BL9rjwPDhTKKBpVbz8V6sT0SRkEqggWjcdOwY3JQo4FWyYayWaxYT2SZc1DUoSMu2m4zWG+NAoHRxEyhwJeKz+nkhJqPUg9E1nSKCnZ72R+J/XTCA4d1Mu4wSYpJOHgkRgiPAoE9zhilEQAwOEKm7+immPKELBJJczITizK89D7aTkGL45LZQvpnFk0R46QEXkoDNURleogqqIokf0jF7Rm/VkvVjv1sekNWNNZ3bRn7I+fwB97Zh8</latexit>

Fluid variables: ⇢(t, r), p(r, t), v(r, t) 2 L1
<latexit sha1_base64="Rmbx7AukX6SuRjglkefX4PXWbBs=">AAACD3icbVC7SgNBFJ2NrxhfUUubwaAkEMKuCFoGbSwsIpgHJDHMTmaTIbOzy8zdwLLkD2z8FRsLRWxt7fwbJ8kWmnhguIdz7uXOPW4ouAbb/rYyK6tr6xvZzdzW9s7uXn7/oKGDSFFWp4EIVMslmgkuWR04CNYKFSO+K1jTHV1P/eaYKc0DeQ9xyLo+GUjucUrASL38aUcNgyKUVakcFlUZSuXxrHS4xLcPiSkexBPcyxfsij0DXiZOSgooRa2X/+r0Axr5TAIVROu2Y4fQTYgCTgWb5DqRZiGhIzJgbUMl8ZnuJrN7JvjEKH3sBco8CXim/p5IiK917Lum0ycw1IveVPzPa0fgXXYTLsMImKTzRV4kMAR4Gg7uc8UoiNgQQhU3f8V0SBShYCLMmRCcxZOXSeOs4hh+d16oXqVxZNEROkZF5KALVEU3qIbqiKJH9Ixe0Zv1ZL1Y79bHvDVjpTOH6A+szx8Vt5rO</latexit><latexit sha1_base64="Rmbx7AukX6SuRjglkefX4PXWbBs=">AAACD3icbVC7SgNBFJ2NrxhfUUubwaAkEMKuCFoGbSwsIpgHJDHMTmaTIbOzy8zdwLLkD2z8FRsLRWxt7fwbJ8kWmnhguIdz7uXOPW4ouAbb/rYyK6tr6xvZzdzW9s7uXn7/oKGDSFFWp4EIVMslmgkuWR04CNYKFSO+K1jTHV1P/eaYKc0DeQ9xyLo+GUjucUrASL38aUcNgyKUVakcFlUZSuXxrHS4xLcPiSkexBPcyxfsij0DXiZOSgooRa2X/+r0Axr5TAIVROu2Y4fQTYgCTgWb5DqRZiGhIzJgbUMl8ZnuJrN7JvjEKH3sBco8CXim/p5IiK917Lum0ycw1IveVPzPa0fgXXYTLsMImKTzRV4kMAR4Gg7uc8UoiNgQQhU3f8V0SBShYCLMmRCcxZOXSeOs4hh+d16oXqVxZNEROkZF5KALVEU3qIbqiKJH9Ixe0Zv1ZL1Y79bHvDVjpTOH6A+szx8Vt5rO</latexit><latexit sha1_base64="Rmbx7AukX6SuRjglkefX4PXWbBs=">AAACD3icbVC7SgNBFJ2NrxhfUUubwaAkEMKuCFoGbSwsIpgHJDHMTmaTIbOzy8zdwLLkD2z8FRsLRWxt7fwbJ8kWmnhguIdz7uXOPW4ouAbb/rYyK6tr6xvZzdzW9s7uXn7/oKGDSFFWp4EIVMslmgkuWR04CNYKFSO+K1jTHV1P/eaYKc0DeQ9xyLo+GUjucUrASL38aUcNgyKUVakcFlUZSuXxrHS4xLcPiSkexBPcyxfsij0DXiZOSgooRa2X/+r0Axr5TAIVROu2Y4fQTYgCTgWb5DqRZiGhIzJgbUMl8ZnuJrN7JvjEKH3sBco8CXim/p5IiK917Lum0ycw1IveVPzPa0fgXXYTLsMImKTzRV4kMAR4Gg7uc8UoiNgQQhU3f8V0SBShYCLMmRCcxZOXSeOs4hh+d16oXqVxZNEROkZF5KALVEU3qIbqiKJH9Ixe0Zv1ZL1Y79bHvDVjpTOH6A+szx8Vt5rO</latexit><latexit sha1_base64="Rmbx7AukX6SuRjglkefX4PXWbBs=">AAACD3icbVC7SgNBFJ2NrxhfUUubwaAkEMKuCFoGbSwsIpgHJDHMTmaTIbOzy8zdwLLkD2z8FRsLRWxt7fwbJ8kWmnhguIdz7uXOPW4ouAbb/rYyK6tr6xvZzdzW9s7uXn7/oKGDSFFWp4EIVMslmgkuWR04CNYKFSO+K1jTHV1P/eaYKc0DeQ9xyLo+GUjucUrASL38aUcNgyKUVakcFlUZSuXxrHS4xLcPiSkexBPcyxfsij0DXiZOSgooRa2X/+r0Axr5TAIVROu2Y4fQTYgCTgWb5DqRZiGhIzJgbUMl8ZnuJrN7JvjEKH3sBco8CXim/p5IiK917Lum0ycw1IveVPzPa0fgXXYTLsMImKTzRV4kMAR4Gg7uc8UoiNgQQhU3f8V0SBShYCLMmRCcxZOXSeOs4hh+d16oXqVxZNEROkZF5KALVEU3qIbqiKJH9Ixe0Zv1ZL1Y79bHvDVjpTOH6A+szx8Vt5rO</latexit>

Conclude:  Second derivatives of the metric contain 
delta function sources, but these cancel out in the 
curvature tensor…

G = T
<latexit sha1_base64="1w5t1hkuQ38DcPQABoFneTVETi4=">AAAB8XicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFD3osUK/sA1lst20SzebsLsRSui/8OJBEa/+G2/+G7dtDlp9YeHhnRl25g0SwbVx3S+nsLK6tr5R3Cxtbe/s7pX3D1o6ThVlTRqLWHUC1ExwyZqGG8E6iWIYBYK1g/HNrN5+ZErzWDbMJGF+hEPJQ07RWOvh9qo3xiRB0uiXK27VnYv8BS+HCuSq98ufvUFM04hJQwVq3fXcxPgZKsOpYNNSL9UsQTrGIetalBgx7WfzjafkxDoDEsbKPmnI3P05kWGk9SQKbGeEZqSXazPzv1o3NeGln3GZpIZJuvgoTAUxMZmdTwZcMWrExAJSxe2uhI5QITU2pJINwVs++S+0zqqe5fvzSu06j6MIR3AMp+DBBdTgDurQBAoSnuAFXh3tPDtvzvuiteDkM4fwS87HN6tJkD8=</latexit><latexit sha1_base64="1w5t1hkuQ38DcPQABoFneTVETi4=">AAAB8XicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFD3osUK/sA1lst20SzebsLsRSui/8OJBEa/+G2/+G7dtDlp9YeHhnRl25g0SwbVx3S+nsLK6tr5R3Cxtbe/s7pX3D1o6ThVlTRqLWHUC1ExwyZqGG8E6iWIYBYK1g/HNrN5+ZErzWDbMJGF+hEPJQ07RWOvh9qo3xiRB0uiXK27VnYv8BS+HCuSq98ufvUFM04hJQwVq3fXcxPgZKsOpYNNSL9UsQTrGIetalBgx7WfzjafkxDoDEsbKPmnI3P05kWGk9SQKbGeEZqSXazPzv1o3NeGln3GZpIZJuvgoTAUxMZmdTwZcMWrExAJSxe2uhI5QITU2pJINwVs++S+0zqqe5fvzSu06j6MIR3AMp+DBBdTgDurQBAoSnuAFXh3tPDtvzvuiteDkM4fwS87HN6tJkD8=</latexit><latexit sha1_base64="1w5t1hkuQ38DcPQABoFneTVETi4=">AAAB8XicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFD3osUK/sA1lst20SzebsLsRSui/8OJBEa/+G2/+G7dtDlp9YeHhnRl25g0SwbVx3S+nsLK6tr5R3Cxtbe/s7pX3D1o6ThVlTRqLWHUC1ExwyZqGG8E6iWIYBYK1g/HNrN5+ZErzWDbMJGF+hEPJQ07RWOvh9qo3xiRB0uiXK27VnYv8BS+HCuSq98ufvUFM04hJQwVq3fXcxPgZKsOpYNNSL9UsQTrGIetalBgx7WfzjafkxDoDEsbKPmnI3P05kWGk9SQKbGeEZqSXazPzv1o3NeGln3GZpIZJuvgoTAUxMZmdTwZcMWrExAJSxe2uhI5QITU2pJINwVs++S+0zqqe5fvzSu06j6MIR3AMp+DBBdTgDurQBAoSnuAFXh3tPDtvzvuiteDkM4fwS87HN6tJkD8=</latexit><latexit sha1_base64="1w5t1hkuQ38DcPQABoFneTVETi4=">AAAB8XicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFD3osUK/sA1lst20SzebsLsRSui/8OJBEa/+G2/+G7dtDlp9YeHhnRl25g0SwbVx3S+nsLK6tr5R3Cxtbe/s7pX3D1o6ThVlTRqLWHUC1ExwyZqGG8E6iWIYBYK1g/HNrN5+ZErzWDbMJGF+hEPJQ07RWOvh9qo3xiRB0uiXK27VnYv8BS+HCuSq98ufvUFM04hJQwVq3fXcxPgZKsOpYNNSL9UsQTrGIetalBgx7WfzjafkxDoDEsbKPmnI3P05kWGk9SQKbGeEZqSXazPzv1o3NeGln3GZpIZJuvgoTAUxMZmdTwZcMWrExAJSxe2uhI5QITU2pJINwVs++S+0zqqe5fvzSu06j6MIR3AMp+DBBdTgDurQBAoSnuAFXh3tPDtvzvuiteDkM4fwS87HN6tJkD8=</latexit>

are Lipschitz ContinuousA,B
<latexit sha1_base64="ltDun+5ycbFxXCC9l8M0p38bltU=">AAAB6nicbZBNS8NAEIYnftb6VfXoZbEIHqQkIuix1ovHivYD2lA220m7dLMJuxuhhP4ELx4U8eov8ua/cdvmoK0vLDy8M8POvEEiuDau++2srK6tb2wWtorbO7t7+6WDw6aOU8WwwWIRq3ZANQousWG4EdhOFNIoENgKRrfTeusJleaxfDTjBP2IDiQPOaPGWg8357VeqexW3JnIMng5lCFXvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHoqQRaj+brTohp9bpkzBW9klDZu7viYxGWo+jwHZG1Az1Ym1q/lfrpCa89jMuk9SgZPOPwlQQE5Pp3aTPFTIjxhYoU9zuStiQKsqMTadoQ/AWT16G5kXFs3x/Wa7W8jgKcAwncAYeXEEV7qAODWAwgGd4hTdHOC/Ou/Mxb11x8pkj+CPn8weEHo1H</latexit><latexit sha1_base64="ltDun+5ycbFxXCC9l8M0p38bltU=">AAAB6nicbZBNS8NAEIYnftb6VfXoZbEIHqQkIuix1ovHivYD2lA220m7dLMJuxuhhP4ELx4U8eov8ua/cdvmoK0vLDy8M8POvEEiuDau++2srK6tb2wWtorbO7t7+6WDw6aOU8WwwWIRq3ZANQousWG4EdhOFNIoENgKRrfTeusJleaxfDTjBP2IDiQPOaPGWg8357VeqexW3JnIMng5lCFXvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHoqQRaj+brTohp9bpkzBW9klDZu7viYxGWo+jwHZG1Az1Ym1q/lfrpCa89jMuk9SgZPOPwlQQE5Pp3aTPFTIjxhYoU9zuStiQKsqMTadoQ/AWT16G5kXFs3x/Wa7W8jgKcAwncAYeXEEV7qAODWAwgGd4hTdHOC/Ou/Mxb11x8pkj+CPn8weEHo1H</latexit><latexit sha1_base64="ltDun+5ycbFxXCC9l8M0p38bltU=">AAAB6nicbZBNS8NAEIYnftb6VfXoZbEIHqQkIuix1ovHivYD2lA220m7dLMJuxuhhP4ELx4U8eov8ua/cdvmoK0vLDy8M8POvEEiuDau++2srK6tb2wWtorbO7t7+6WDw6aOU8WwwWIRq3ZANQousWG4EdhOFNIoENgKRrfTeusJleaxfDTjBP2IDiQPOaPGWg8357VeqexW3JnIMng5lCFXvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHoqQRaj+brTohp9bpkzBW9klDZu7viYxGWo+jwHZG1Az1Ym1q/lfrpCa89jMuk9SgZPOPwlQQE5Pp3aTPFTIjxhYoU9zuStiQKsqMTadoQ/AWT16G5kXFs3x/Wa7W8jgKcAwncAYeXEEV7qAODWAwgGd4hTdHOC/Ou/Mxb11x8pkj+CPn8weEHo1H</latexit><latexit sha1_base64="ltDun+5ycbFxXCC9l8M0p38bltU=">AAAB6nicbZBNS8NAEIYnftb6VfXoZbEIHqQkIuix1ovHivYD2lA220m7dLMJuxuhhP4ELx4U8eov8ua/cdvmoK0vLDy8M8POvEEiuDau++2srK6tb2wWtorbO7t7+6WDw6aOU8WwwWIRq3ZANQousWG4EdhOFNIoENgKRrfTeusJleaxfDTjBP2IDiQPOaPGWg8357VeqexW3JnIMng5lCFXvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHoqQRaj+brTohp9bpkzBW9klDZu7viYxGWo+jwHZG1Az1Ym1q/lfrpCa89jMuk9SgZPOPwlQQE5Pp3aTPFTIjxhYoU9zuStiQKsqMTadoQ/AWT16G5kXFs3x/Wa7W8jgKcAwncAYeXEEV7qAODWAwgGd4hTdHOC/Ou/Mxb11x8pkj+CPn8weEHo1H</latexit>



This is a most natural setting for shock 
waves in GR because the Einstein 
equations            place            when the 
bounded discontinuous fluid sources
 are            .  

G = T
<latexit sha1_base64="1w5t1hkuQ38DcPQABoFneTVETi4=">AAAB8XicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFD3osUK/sA1lst20SzebsLsRSui/8OJBEa/+G2/+G7dtDlp9YeHhnRl25g0SwbVx3S+nsLK6tr5R3Cxtbe/s7pX3D1o6ThVlTRqLWHUC1ExwyZqGG8E6iWIYBYK1g/HNrN5+ZErzWDbMJGF+hEPJQ07RWOvh9qo3xiRB0uiXK27VnYv8BS+HCuSq98ufvUFM04hJQwVq3fXcxPgZKsOpYNNSL9UsQTrGIetalBgx7WfzjafkxDoDEsbKPmnI3P05kWGk9SQKbGeEZqSXazPzv1o3NeGln3GZpIZJuvgoTAUxMZmdTwZcMWrExAJSxe2uhI5QITU2pJINwVs++S+0zqqe5fvzSu06j6MIR3AMp+DBBdTgDurQBAoSnuAFXh3tPDtvzvuiteDkM4fwS87HN6tJkD8=</latexit><latexit sha1_base64="1w5t1hkuQ38DcPQABoFneTVETi4=">AAAB8XicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFD3osUK/sA1lst20SzebsLsRSui/8OJBEa/+G2/+G7dtDlp9YeHhnRl25g0SwbVx3S+nsLK6tr5R3Cxtbe/s7pX3D1o6ThVlTRqLWHUC1ExwyZqGG8E6iWIYBYK1g/HNrN5+ZErzWDbMJGF+hEPJQ07RWOvh9qo3xiRB0uiXK27VnYv8BS+HCuSq98ufvUFM04hJQwVq3fXcxPgZKsOpYNNSL9UsQTrGIetalBgx7WfzjafkxDoDEsbKPmnI3P05kWGk9SQKbGeEZqSXazPzv1o3NeGln3GZpIZJuvgoTAUxMZmdTwZcMWrExAJSxe2uhI5QITU2pJINwVs++S+0zqqe5fvzSu06j6MIR3AMp+DBBdTgDurQBAoSnuAFXh3tPDtvzvuiteDkM4fwS87HN6tJkD8=</latexit><latexit sha1_base64="1w5t1hkuQ38DcPQABoFneTVETi4=">AAAB8XicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFD3osUK/sA1lst20SzebsLsRSui/8OJBEa/+G2/+G7dtDlp9YeHhnRl25g0SwbVx3S+nsLK6tr5R3Cxtbe/s7pX3D1o6ThVlTRqLWHUC1ExwyZqGG8E6iWIYBYK1g/HNrN5+ZErzWDbMJGF+hEPJQ07RWOvh9qo3xiRB0uiXK27VnYv8BS+HCuSq98ufvUFM04hJQwVq3fXcxPgZKsOpYNNSL9UsQTrGIetalBgx7WfzjafkxDoDEsbKPmnI3P05kWGk9SQKbGeEZqSXazPzv1o3NeGln3GZpIZJuvgoTAUxMZmdTwZcMWrExAJSxe2uhI5QITU2pJINwVs++S+0zqqe5fvzSu06j6MIR3AMp+DBBdTgDurQBAoSnuAFXh3tPDtvzvuiteDkM4fwS87HN6tJkD8=</latexit><latexit sha1_base64="1w5t1hkuQ38DcPQABoFneTVETi4=">AAAB8XicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFD3osUK/sA1lst20SzebsLsRSui/8OJBEa/+G2/+G7dtDlp9YeHhnRl25g0SwbVx3S+nsLK6tr5R3Cxtbe/s7pX3D1o6ThVlTRqLWHUC1ExwyZqGG8E6iWIYBYK1g/HNrN5+ZErzWDbMJGF+hEPJQ07RWOvh9qo3xiRB0uiXK27VnYv8BS+HCuSq98ufvUFM04hJQwVq3fXcxPgZKsOpYNNSL9UsQTrGIetalBgx7WfzjafkxDoDEsbKPmnI3P05kWGk9SQKbGeEZqSXazPzv1o3NeGln3GZpIZJuvgoTAUxMZmdTwZcMWrExAJSxe2uhI5QITU2pJINwVs++S+0zqqe5fvzSu06j6MIR3AMp+DBBdTgDurQBAoSnuAFXh3tPDtvzvuiteDkM4fwS87HN6tJkD8=</latexit>

G 2 L1
<latexit sha1_base64="VEWG1GZTxw4efbsKrObF8dE2kqs=">AAAB+HicbZDLSgMxFIbP1Futl1ZdugkWwVWZEUGXRRe6cFHBXqCtJZNm2tBMZkjOCHXok7hxoYhbH8Wdb2PazkJbD4R8/P855OT3YykMuu63k1tZXVvfyG8WtrZ3doulvf2GiRLNeJ1FMtItnxouheJ1FCh5K9achr7kTX90NfWbj1wbEal7HMe8G9KBEoFgFK3UKxWvO0KR24fUXgGOJ71S2a24syLL4GVQhqxqvdJXpx+xJOQKmaTGtD03xm5KNQom+aTQSQyPKRvRAW9bVDTkppvOFp+QY6v0SRBpexSSmfp7IqWhMePQt50hxaFZ9Kbif147weCimwoVJ8gVmz8UJJJgRKYpkL7QnKEcW6BMC7srYUOqKUObVcGG4C1+eRkapxXP8t1ZuXqZxZGHQziCE/DgHKpwAzWoA4MEnuEV3pwn58V5dz7mrTknmzmAP+V8/gCM2JMD</latexit><latexit sha1_base64="VEWG1GZTxw4efbsKrObF8dE2kqs=">AAAB+HicbZDLSgMxFIbP1Futl1ZdugkWwVWZEUGXRRe6cFHBXqCtJZNm2tBMZkjOCHXok7hxoYhbH8Wdb2PazkJbD4R8/P855OT3YykMuu63k1tZXVvfyG8WtrZ3doulvf2GiRLNeJ1FMtItnxouheJ1FCh5K9achr7kTX90NfWbj1wbEal7HMe8G9KBEoFgFK3UKxWvO0KR24fUXgGOJ71S2a24syLL4GVQhqxqvdJXpx+xJOQKmaTGtD03xm5KNQom+aTQSQyPKRvRAW9bVDTkppvOFp+QY6v0SRBpexSSmfp7IqWhMePQt50hxaFZ9Kbif147weCimwoVJ8gVmz8UJJJgRKYpkL7QnKEcW6BMC7srYUOqKUObVcGG4C1+eRkapxXP8t1ZuXqZxZGHQziCE/DgHKpwAzWoA4MEnuEV3pwn58V5dz7mrTknmzmAP+V8/gCM2JMD</latexit><latexit sha1_base64="VEWG1GZTxw4efbsKrObF8dE2kqs=">AAAB+HicbZDLSgMxFIbP1Futl1ZdugkWwVWZEUGXRRe6cFHBXqCtJZNm2tBMZkjOCHXok7hxoYhbH8Wdb2PazkJbD4R8/P855OT3YykMuu63k1tZXVvfyG8WtrZ3doulvf2GiRLNeJ1FMtItnxouheJ1FCh5K9achr7kTX90NfWbj1wbEal7HMe8G9KBEoFgFK3UKxWvO0KR24fUXgGOJ71S2a24syLL4GVQhqxqvdJXpx+xJOQKmaTGtD03xm5KNQom+aTQSQyPKRvRAW9bVDTkppvOFp+QY6v0SRBpexSSmfp7IqWhMePQt50hxaFZ9Kbif147weCimwoVJ8gVmz8UJJJgRKYpkL7QnKEcW6BMC7srYUOqKUObVcGG4C1+eRkapxXP8t1ZuXqZxZGHQziCE/DgHKpwAzWoA4MEnuEV3pwn58V5dz7mrTknmzmAP+V8/gCM2JMD</latexit><latexit sha1_base64="VEWG1GZTxw4efbsKrObF8dE2kqs=">AAAB+HicbZDLSgMxFIbP1Futl1ZdugkWwVWZEUGXRRe6cFHBXqCtJZNm2tBMZkjOCHXok7hxoYhbH8Wdb2PazkJbD4R8/P855OT3YykMuu63k1tZXVvfyG8WtrZ3doulvf2GiRLNeJ1FMtItnxouheJ1FCh5K9achr7kTX90NfWbj1wbEal7HMe8G9KBEoFgFK3UKxWvO0KR24fUXgGOJ71S2a24syLL4GVQhqxqvdJXpx+xJOQKmaTGtD03xm5KNQom+aTQSQyPKRvRAW9bVDTkppvOFp+QY6v0SRBpexSSmfp7IqWhMePQt50hxaFZ9Kbif147weCimwoVJ8gVmz8UJJJgRKYpkL7QnKEcW6BMC7srYUOqKUObVcGG4C1+eRkapxXP8t1ZuXqZxZGHQziCE/DgHKpwAzWoA4MEnuEV3pwn58V5dz7mrTknmzmAP+V8/gCM2JMD</latexit>

T 2 L1
<latexit sha1_base64="N8HZOSJfaJvUpcgwHrL+VxuLMKk=">AAAB+HicbZDLSgMxFIbP1Futl1ZdugkWwVWZEUGXRTcuXFToDdpaMmmmDc1khuSMUIc+iRsXirj1Udz5NqbtLLT1QMjH/59DTn4/lsKg6347ubX1jc2t/HZhZ3dvv1g6OGyaKNGMN1gkI932qeFSKN5AgZK3Y81p6Eve8sc3M7/1yLURkarjJOa9kA6VCASjaKV+qVjvCkXuHlJ7BTiZ9ktlt+LOi6yCl0EZsqr1S1/dQcSSkCtkkhrT8dwYeynVKJjk00I3MTymbEyHvGNR0ZCbXjpffEpOrTIgQaTtUUjm6u+JlIbGTELfdoYUR2bZm4n/eZ0Eg6teKlScIFds8VCQSIIRmaVABkJzhnJigTIt7K6EjaimDG1WBRuCt/zlVWieVzzL9xfl6nUWRx6O4QTOwINLqMIt1KABDBJ4hld4c56cF+fd+Vi05pxs5gj+lPP5A6FCkxA=</latexit><latexit sha1_base64="N8HZOSJfaJvUpcgwHrL+VxuLMKk=">AAAB+HicbZDLSgMxFIbP1Futl1ZdugkWwVWZEUGXRTcuXFToDdpaMmmmDc1khuSMUIc+iRsXirj1Udz5NqbtLLT1QMjH/59DTn4/lsKg6347ubX1jc2t/HZhZ3dvv1g6OGyaKNGMN1gkI932qeFSKN5AgZK3Y81p6Eve8sc3M7/1yLURkarjJOa9kA6VCASjaKV+qVjvCkXuHlJ7BTiZ9ktlt+LOi6yCl0EZsqr1S1/dQcSSkCtkkhrT8dwYeynVKJjk00I3MTymbEyHvGNR0ZCbXjpffEpOrTIgQaTtUUjm6u+JlIbGTELfdoYUR2bZm4n/eZ0Eg6teKlScIFds8VCQSIIRmaVABkJzhnJigTIt7K6EjaimDG1WBRuCt/zlVWieVzzL9xfl6nUWRx6O4QTOwINLqMIt1KABDBJ4hld4c56cF+fd+Vi05pxs5gj+lPP5A6FCkxA=</latexit><latexit sha1_base64="N8HZOSJfaJvUpcgwHrL+VxuLMKk=">AAAB+HicbZDLSgMxFIbP1Futl1ZdugkWwVWZEUGXRTcuXFToDdpaMmmmDc1khuSMUIc+iRsXirj1Udz5NqbtLLT1QMjH/59DTn4/lsKg6347ubX1jc2t/HZhZ3dvv1g6OGyaKNGMN1gkI932qeFSKN5AgZK3Y81p6Eve8sc3M7/1yLURkarjJOa9kA6VCASjaKV+qVjvCkXuHlJ7BTiZ9ktlt+LOi6yCl0EZsqr1S1/dQcSSkCtkkhrT8dwYeynVKJjk00I3MTymbEyHvGNR0ZCbXjpffEpOrTIgQaTtUUjm6u+JlIbGTELfdoYUR2bZm4n/eZ0Eg6teKlScIFds8VCQSIIRmaVABkJzhnJigTIt7K6EjaimDG1WBRuCt/zlVWieVzzL9xfl6nUWRx6O4QTOwINLqMIt1KABDBJ4hld4c56cF+fd+Vi05pxs5gj+lPP5A6FCkxA=</latexit><latexit sha1_base64="N8HZOSJfaJvUpcgwHrL+VxuLMKk=">AAAB+HicbZDLSgMxFIbP1Futl1ZdugkWwVWZEUGXRTcuXFToDdpaMmmmDc1khuSMUIc+iRsXirj1Udz5NqbtLLT1QMjH/59DTn4/lsKg6347ubX1jc2t/HZhZ3dvv1g6OGyaKNGMN1gkI932qeFSKN5AgZK3Y81p6Eve8sc3M7/1yLURkarjJOa9kA6VCASjaKV+qVjvCkXuHlJ7BTiZ9ktlt+LOi6yCl0EZsqr1S1/dQcSSkCtkkhrT8dwYeynVKJjk00I3MTymbEyHvGNR0ZCbXjpffEpOrTIgQaTtUUjm6u+JlIbGTELfdoYUR2bZm4n/eZ0Eg6teKlScIFds8VCQSIIRmaVABkJzhnJigTIt7K6EjaimDG1WBRuCt/zlVWieVzzL9xfl6nUWRx6O4QTOwINLqMIt1KABDBJ4hld4c56cF+fd+Vi05pxs5gj+lPP5A6FCkxA=</latexit>



In General: gij
<latexit sha1_base64="kZfBHWrE5PGy5NDJh0D4SuO+Fuw=">AAAB7XicbZBNSwMxEIZn/az1q+rRS7AInsquCHosevFYwX5Au5RsmrZps8mSzApl6X/w4kERr/4fb/4b03YP2vpC4OGdGTLzRokUFn3/21tb39jc2i7sFHf39g8OS0fHDatTw3idaalNK6KWS6F4HQVK3koMp3EkeTMa383qzSdurNDqEScJD2M6UKIvGEVnNQbdTIym3VLZr/hzkVUIcihDrlq39NXpaZbGXCGT1Np24CcYZtSgYJJPi53U8oSyMR3wtkNFY27DbL7tlJw7p0f62rinkMzd3xMZja2dxJHrjCkO7XJtZv5Xa6fYvwkzoZIUuWKLj/qpJKjJ7HTSE4YzlBMHlBnhdiVsSA1l6AIquhCC5ZNXoXFZCRw/XJWrt3kcBTiFM7iAAK6hCvdQgzowGMEzvMKbp70X7937WLSuefnMCfyR9/kD0w+PRw==</latexit><latexit sha1_base64="kZfBHWrE5PGy5NDJh0D4SuO+Fuw=">AAAB7XicbZBNSwMxEIZn/az1q+rRS7AInsquCHosevFYwX5Au5RsmrZps8mSzApl6X/w4kERr/4fb/4b03YP2vpC4OGdGTLzRokUFn3/21tb39jc2i7sFHf39g8OS0fHDatTw3idaalNK6KWS6F4HQVK3koMp3EkeTMa383qzSdurNDqEScJD2M6UKIvGEVnNQbdTIym3VLZr/hzkVUIcihDrlq39NXpaZbGXCGT1Np24CcYZtSgYJJPi53U8oSyMR3wtkNFY27DbL7tlJw7p0f62rinkMzd3xMZja2dxJHrjCkO7XJtZv5Xa6fYvwkzoZIUuWKLj/qpJKjJ7HTSE4YzlBMHlBnhdiVsSA1l6AIquhCC5ZNXoXFZCRw/XJWrt3kcBTiFM7iAAK6hCvdQgzowGMEzvMKbp70X7937WLSuefnMCfyR9/kD0w+PRw==</latexit><latexit sha1_base64="kZfBHWrE5PGy5NDJh0D4SuO+Fuw=">AAAB7XicbZBNSwMxEIZn/az1q+rRS7AInsquCHosevFYwX5Au5RsmrZps8mSzApl6X/w4kERr/4fb/4b03YP2vpC4OGdGTLzRokUFn3/21tb39jc2i7sFHf39g8OS0fHDatTw3idaalNK6KWS6F4HQVK3koMp3EkeTMa383qzSdurNDqEScJD2M6UKIvGEVnNQbdTIym3VLZr/hzkVUIcihDrlq39NXpaZbGXCGT1Np24CcYZtSgYJJPi53U8oSyMR3wtkNFY27DbL7tlJw7p0f62rinkMzd3xMZja2dxJHrjCkO7XJtZv5Xa6fYvwkzoZIUuWKLj/qpJKjJ7HTSE4YzlBMHlBnhdiVsSA1l6AIquhCC5ZNXoXFZCRw/XJWrt3kcBTiFM7iAAK6hCvdQgzowGMEzvMKbp70X7937WLSuefnMCfyR9/kD0w+PRw==</latexit><latexit sha1_base64="kZfBHWrE5PGy5NDJh0D4SuO+Fuw=">AAAB7XicbZBNSwMxEIZn/az1q+rRS7AInsquCHosevFYwX5Au5RsmrZps8mSzApl6X/w4kERr/4fb/4b03YP2vpC4OGdGTLzRokUFn3/21tb39jc2i7sFHf39g8OS0fHDatTw3idaalNK6KWS6F4HQVK3koMp3EkeTMa383qzSdurNDqEScJD2M6UKIvGEVnNQbdTIym3VLZr/hzkVUIcihDrlq39NXpaZbGXCGT1Np24CcYZtSgYJJPi53U8oSyMR3wtkNFY27DbL7tlJw7p0f62rinkMzd3xMZja2dxJHrjCkO7XJtZv5Xa6fYvwkzoZIUuWKLj/qpJKjJ7HTSE4YzlBMHlBnhdiVsSA1l6AIquhCC5ZNXoXFZCRw/XJWrt3kcBTiFM7iAAK6hCvdQgzowGMEzvMKbp70X7937WLSuefnMCfyR9/kD0w+PRw==</latexit>

Given a Metric        …       



In General:

Connection: �i
jk =

1

2
gi� {�gjk,i + gi,jk + gki,j}

<latexit sha1_base64="P1YCCy6saDROcm7IPYhvBO0eoBA="></latexit><latexit sha1_base64="P1YCCy6saDROcm7IPYhvBO0eoBA="></latexit><latexit sha1_base64="P1YCCy6saDROcm7IPYhvBO0eoBA="></latexit><latexit sha1_base64="P1YCCy6saDROcm7IPYhvBO0eoBA="></latexit>

gij
<latexit sha1_base64="kZfBHWrE5PGy5NDJh0D4SuO+Fuw=">AAAB7XicbZBNSwMxEIZn/az1q+rRS7AInsquCHosevFYwX5Au5RsmrZps8mSzApl6X/w4kERr/4fb/4b03YP2vpC4OGdGTLzRokUFn3/21tb39jc2i7sFHf39g8OS0fHDatTw3idaalNK6KWS6F4HQVK3koMp3EkeTMa383qzSdurNDqEScJD2M6UKIvGEVnNQbdTIym3VLZr/hzkVUIcihDrlq39NXpaZbGXCGT1Np24CcYZtSgYJJPi53U8oSyMR3wtkNFY27DbL7tlJw7p0f62rinkMzd3xMZja2dxJHrjCkO7XJtZv5Xa6fYvwkzoZIUuWKLj/qpJKjJ7HTSE4YzlBMHlBnhdiVsSA1l6AIquhCC5ZNXoXFZCRw/XJWrt3kcBTiFM7iAAK6hCvdQgzowGMEzvMKbp70X7937WLSuefnMCfyR9/kD0w+PRw==</latexit><latexit sha1_base64="kZfBHWrE5PGy5NDJh0D4SuO+Fuw=">AAAB7XicbZBNSwMxEIZn/az1q+rRS7AInsquCHosevFYwX5Au5RsmrZps8mSzApl6X/w4kERr/4fb/4b03YP2vpC4OGdGTLzRokUFn3/21tb39jc2i7sFHf39g8OS0fHDatTw3idaalNK6KWS6F4HQVK3koMp3EkeTMa383qzSdurNDqEScJD2M6UKIvGEVnNQbdTIym3VLZr/hzkVUIcihDrlq39NXpaZbGXCGT1Np24CcYZtSgYJJPi53U8oSyMR3wtkNFY27DbL7tlJw7p0f62rinkMzd3xMZja2dxJHrjCkO7XJtZv5Xa6fYvwkzoZIUuWKLj/qpJKjJ7HTSE4YzlBMHlBnhdiVsSA1l6AIquhCC5ZNXoXFZCRw/XJWrt3kcBTiFM7iAAK6hCvdQgzowGMEzvMKbp70X7937WLSuefnMCfyR9/kD0w+PRw==</latexit><latexit sha1_base64="kZfBHWrE5PGy5NDJh0D4SuO+Fuw=">AAAB7XicbZBNSwMxEIZn/az1q+rRS7AInsquCHosevFYwX5Au5RsmrZps8mSzApl6X/w4kERr/4fb/4b03YP2vpC4OGdGTLzRokUFn3/21tb39jc2i7sFHf39g8OS0fHDatTw3idaalNK6KWS6F4HQVK3koMp3EkeTMa383qzSdurNDqEScJD2M6UKIvGEVnNQbdTIym3VLZr/hzkVUIcihDrlq39NXpaZbGXCGT1Np24CcYZtSgYJJPi53U8oSyMR3wtkNFY27DbL7tlJw7p0f62rinkMzd3xMZja2dxJHrjCkO7XJtZv5Xa6fYvwkzoZIUuWKLj/qpJKjJ7HTSE4YzlBMHlBnhdiVsSA1l6AIquhCC5ZNXoXFZCRw/XJWrt3kcBTiFM7iAAK6hCvdQgzowGMEzvMKbp70X7937WLSuefnMCfyR9/kD0w+PRw==</latexit><latexit sha1_base64="kZfBHWrE5PGy5NDJh0D4SuO+Fuw=">AAAB7XicbZBNSwMxEIZn/az1q+rRS7AInsquCHosevFYwX5Au5RsmrZps8mSzApl6X/w4kERr/4fb/4b03YP2vpC4OGdGTLzRokUFn3/21tb39jc2i7sFHf39g8OS0fHDatTw3idaalNK6KWS6F4HQVK3koMp3EkeTMa383qzSdurNDqEScJD2M6UKIvGEVnNQbdTIym3VLZr/hzkVUIcihDrlq39NXpaZbGXCGT1Np24CcYZtSgYJJPi53U8oSyMR3wtkNFY27DbL7tlJw7p0f62rinkMzd3xMZja2dxJHrjCkO7XJtZv5Xa6fYvwkzoZIUuWKLj/qpJKjJ7HTSE4YzlBMHlBnhdiVsSA1l6AIquhCC5ZNXoXFZCRw/XJWrt3kcBTiFM7iAAK6hCvdQgzowGMEzvMKbp70X7937WLSuefnMCfyR9/kD0w+PRw==</latexit>

Given a Metric        …       



In General:

Connection: �i
jk =

1

2
gi� {�gjk,i + gi,jk + gki,j}

<latexit sha1_base64="P1YCCy6saDROcm7IPYhvBO0eoBA="></latexit><latexit sha1_base64="P1YCCy6saDROcm7IPYhvBO0eoBA="></latexit><latexit sha1_base64="P1YCCy6saDROcm7IPYhvBO0eoBA="></latexit><latexit sha1_base64="P1YCCy6saDROcm7IPYhvBO0eoBA="></latexit>

Riemann
   Curvature:

Rl
ijk = �l

ik,j � �l
ij,k + �l

j��
�
ik � �l

k��
�
ij

<latexit sha1_base64="3RdRwqE21/SUay6d2DiXzqHzW6o="></latexit><latexit sha1_base64="3RdRwqE21/SUay6d2DiXzqHzW6o="></latexit><latexit sha1_base64="3RdRwqE21/SUay6d2DiXzqHzW6o="></latexit><latexit sha1_base64="3RdRwqE21/SUay6d2DiXzqHzW6o="></latexit>

gij
<latexit sha1_base64="kZfBHWrE5PGy5NDJh0D4SuO+Fuw=">AAAB7XicbZBNSwMxEIZn/az1q+rRS7AInsquCHosevFYwX5Au5RsmrZps8mSzApl6X/w4kERr/4fb/4b03YP2vpC4OGdGTLzRokUFn3/21tb39jc2i7sFHf39g8OS0fHDatTw3idaalNK6KWS6F4HQVK3koMp3EkeTMa383qzSdurNDqEScJD2M6UKIvGEVnNQbdTIym3VLZr/hzkVUIcihDrlq39NXpaZbGXCGT1Np24CcYZtSgYJJPi53U8oSyMR3wtkNFY27DbL7tlJw7p0f62rinkMzd3xMZja2dxJHrjCkO7XJtZv5Xa6fYvwkzoZIUuWKLj/qpJKjJ7HTSE4YzlBMHlBnhdiVsSA1l6AIquhCC5ZNXoXFZCRw/XJWrt3kcBTiFM7iAAK6hCvdQgzowGMEzvMKbp70X7937WLSuefnMCfyR9/kD0w+PRw==</latexit><latexit sha1_base64="kZfBHWrE5PGy5NDJh0D4SuO+Fuw=">AAAB7XicbZBNSwMxEIZn/az1q+rRS7AInsquCHosevFYwX5Au5RsmrZps8mSzApl6X/w4kERr/4fb/4b03YP2vpC4OGdGTLzRokUFn3/21tb39jc2i7sFHf39g8OS0fHDatTw3idaalNK6KWS6F4HQVK3koMp3EkeTMa383qzSdurNDqEScJD2M6UKIvGEVnNQbdTIym3VLZr/hzkVUIcihDrlq39NXpaZbGXCGT1Np24CcYZtSgYJJPi53U8oSyMR3wtkNFY27DbL7tlJw7p0f62rinkMzd3xMZja2dxJHrjCkO7XJtZv5Xa6fYvwkzoZIUuWKLj/qpJKjJ7HTSE4YzlBMHlBnhdiVsSA1l6AIquhCC5ZNXoXFZCRw/XJWrt3kcBTiFM7iAAK6hCvdQgzowGMEzvMKbp70X7937WLSuefnMCfyR9/kD0w+PRw==</latexit><latexit sha1_base64="kZfBHWrE5PGy5NDJh0D4SuO+Fuw=">AAAB7XicbZBNSwMxEIZn/az1q+rRS7AInsquCHosevFYwX5Au5RsmrZps8mSzApl6X/w4kERr/4fb/4b03YP2vpC4OGdGTLzRokUFn3/21tb39jc2i7sFHf39g8OS0fHDatTw3idaalNK6KWS6F4HQVK3koMp3EkeTMa383qzSdurNDqEScJD2M6UKIvGEVnNQbdTIym3VLZr/hzkVUIcihDrlq39NXpaZbGXCGT1Np24CcYZtSgYJJPi53U8oSyMR3wtkNFY27DbL7tlJw7p0f62rinkMzd3xMZja2dxJHrjCkO7XJtZv5Xa6fYvwkzoZIUuWKLj/qpJKjJ7HTSE4YzlBMHlBnhdiVsSA1l6AIquhCC5ZNXoXFZCRw/XJWrt3kcBTiFM7iAAK6hCvdQgzowGMEzvMKbp70X7937WLSuefnMCfyR9/kD0w+PRw==</latexit><latexit sha1_base64="kZfBHWrE5PGy5NDJh0D4SuO+Fuw=">AAAB7XicbZBNSwMxEIZn/az1q+rRS7AInsquCHosevFYwX5Au5RsmrZps8mSzApl6X/w4kERr/4fb/4b03YP2vpC4OGdGTLzRokUFn3/21tb39jc2i7sFHf39g8OS0fHDatTw3idaalNK6KWS6F4HQVK3koMp3EkeTMa383qzSdurNDqEScJD2M6UKIvGEVnNQbdTIym3VLZr/hzkVUIcihDrlq39NXpaZbGXCGT1Np24CcYZtSgYJJPi53U8oSyMR3wtkNFY27DbL7tlJw7p0f62rinkMzd3xMZja2dxJHrjCkO7XJtZv5Xa6fYvwkzoZIUuWKLj/qpJKjJ7HTSE4YzlBMHlBnhdiVsSA1l6AIquhCC5ZNXoXFZCRw/XJWrt3kcBTiFM7iAAK6hCvdQgzowGMEzvMKbp70X7937WLSuefnMCfyR9/kD0w+PRw==</latexit>

Given a Metric        …       



In General:

Connection: �i
jk =

1

2
gi� {�gjk,i + gi,jk + gki,j}

<latexit sha1_base64="P1YCCy6saDROcm7IPYhvBO0eoBA="></latexit><latexit sha1_base64="P1YCCy6saDROcm7IPYhvBO0eoBA="></latexit><latexit sha1_base64="P1YCCy6saDROcm7IPYhvBO0eoBA="></latexit><latexit sha1_base64="P1YCCy6saDROcm7IPYhvBO0eoBA="></latexit>

Riemann
   Curvature:

Rl
ijk = �l

ik,j � �l
ij,k + �l

j��
�
ik � �l

k��
�
ij

<latexit sha1_base64="3RdRwqE21/SUay6d2DiXzqHzW6o="></latexit><latexit sha1_base64="3RdRwqE21/SUay6d2DiXzqHzW6o="></latexit><latexit sha1_base64="3RdRwqE21/SUay6d2DiXzqHzW6o="></latexit><latexit sha1_base64="3RdRwqE21/SUay6d2DiXzqHzW6o="></latexit>

``R is a curl plus a commutator’’ R ⇡ d�+ [�,�]
<latexit sha1_base64="8TYKL9I54FnlbZdnatDL+yU7fuw=">AAACDHicbZDLSgMxFIYzXmu9VV26CRZBsJQZEXRZdKHLKvYCM0M5k6ZtaDITkoxYhj6AG1/FjQtF3PoA7nwb08tCWw+EfPz/OSTnjyRn2rjut7OwuLS8sppby69vbG5tF3Z26zpJFaE1kvBENSPQlLOY1gwznDaloiAiThtR/3LkN+6p0iyJ78xA0lBAN2YdRsBYqVUo3gYgpUoeghJuB1cgBOBjfwKlyRXaLrfsjgvPgzeFIppWtVX4CtoJSQWNDeGgte+50oQZKMMIp8N8kGoqgfShS32LMQiqw2y8zBAfWqWNO4myJzZ4rP6eyEBoPRCR7RRgenrWG4n/eX5qOudhxmKZGhqTyUOdlGOT4FEyuM0UJYYPLABRzP4Vkx4oIMbml7cheLMrz0P9pOxZvjktVi6mceTQPjpAR8hDZ6iCrlEV1RBBj+gZvaI358l5cd6dj0nrgjOd2UN/yvn8AfmDmkk=</latexit><latexit sha1_base64="8TYKL9I54FnlbZdnatDL+yU7fuw=">AAACDHicbZDLSgMxFIYzXmu9VV26CRZBsJQZEXRZdKHLKvYCM0M5k6ZtaDITkoxYhj6AG1/FjQtF3PoA7nwb08tCWw+EfPz/OSTnjyRn2rjut7OwuLS8sppby69vbG5tF3Z26zpJFaE1kvBENSPQlLOY1gwznDaloiAiThtR/3LkN+6p0iyJ78xA0lBAN2YdRsBYqVUo3gYgpUoeghJuB1cgBOBjfwKlyRXaLrfsjgvPgzeFIppWtVX4CtoJSQWNDeGgte+50oQZKMMIp8N8kGoqgfShS32LMQiqw2y8zBAfWqWNO4myJzZ4rP6eyEBoPRCR7RRgenrWG4n/eX5qOudhxmKZGhqTyUOdlGOT4FEyuM0UJYYPLABRzP4Vkx4oIMbml7cheLMrz0P9pOxZvjktVi6mceTQPjpAR8hDZ6iCrlEV1RBBj+gZvaI358l5cd6dj0nrgjOd2UN/yvn8AfmDmkk=</latexit><latexit sha1_base64="8TYKL9I54FnlbZdnatDL+yU7fuw=">AAACDHicbZDLSgMxFIYzXmu9VV26CRZBsJQZEXRZdKHLKvYCM0M5k6ZtaDITkoxYhj6AG1/FjQtF3PoA7nwb08tCWw+EfPz/OSTnjyRn2rjut7OwuLS8sppby69vbG5tF3Z26zpJFaE1kvBENSPQlLOY1gwznDaloiAiThtR/3LkN+6p0iyJ78xA0lBAN2YdRsBYqVUo3gYgpUoeghJuB1cgBOBjfwKlyRXaLrfsjgvPgzeFIppWtVX4CtoJSQWNDeGgte+50oQZKMMIp8N8kGoqgfShS32LMQiqw2y8zBAfWqWNO4myJzZ4rP6eyEBoPRCR7RRgenrWG4n/eX5qOudhxmKZGhqTyUOdlGOT4FEyuM0UJYYPLABRzP4Vkx4oIMbml7cheLMrz0P9pOxZvjktVi6mceTQPjpAR8hDZ6iCrlEV1RBBj+gZvaI358l5cd6dj0nrgjOd2UN/yvn8AfmDmkk=</latexit><latexit sha1_base64="8TYKL9I54FnlbZdnatDL+yU7fuw=">AAACDHicbZDLSgMxFIYzXmu9VV26CRZBsJQZEXRZdKHLKvYCM0M5k6ZtaDITkoxYhj6AG1/FjQtF3PoA7nwb08tCWw+EfPz/OSTnjyRn2rjut7OwuLS8sppby69vbG5tF3Z26zpJFaE1kvBENSPQlLOY1gwznDaloiAiThtR/3LkN+6p0iyJ78xA0lBAN2YdRsBYqVUo3gYgpUoeghJuB1cgBOBjfwKlyRXaLrfsjgvPgzeFIppWtVX4CtoJSQWNDeGgte+50oQZKMMIp8N8kGoqgfShS32LMQiqw2y8zBAfWqWNO4myJzZ4rP6eyEBoPRCR7RRgenrWG4n/eX5qOudhxmKZGhqTyUOdlGOT4FEyuM0UJYYPLABRzP4Vkx4oIMbml7cheLMrz0P9pOxZvjktVi6mceTQPjpAR8hDZ6iCrlEV1RBBj+gZvaI358l5cd6dj0nrgjOd2UN/yvn8AfmDmkk=</latexit>

gij
<latexit sha1_base64="kZfBHWrE5PGy5NDJh0D4SuO+Fuw=">AAAB7XicbZBNSwMxEIZn/az1q+rRS7AInsquCHosevFYwX5Au5RsmrZps8mSzApl6X/w4kERr/4fb/4b03YP2vpC4OGdGTLzRokUFn3/21tb39jc2i7sFHf39g8OS0fHDatTw3idaalNK6KWS6F4HQVK3koMp3EkeTMa383qzSdurNDqEScJD2M6UKIvGEVnNQbdTIym3VLZr/hzkVUIcihDrlq39NXpaZbGXCGT1Np24CcYZtSgYJJPi53U8oSyMR3wtkNFY27DbL7tlJw7p0f62rinkMzd3xMZja2dxJHrjCkO7XJtZv5Xa6fYvwkzoZIUuWKLj/qpJKjJ7HTSE4YzlBMHlBnhdiVsSA1l6AIquhCC5ZNXoXFZCRw/XJWrt3kcBTiFM7iAAK6hCvdQgzowGMEzvMKbp70X7937WLSuefnMCfyR9/kD0w+PRw==</latexit><latexit sha1_base64="kZfBHWrE5PGy5NDJh0D4SuO+Fuw=">AAAB7XicbZBNSwMxEIZn/az1q+rRS7AInsquCHosevFYwX5Au5RsmrZps8mSzApl6X/w4kERr/4fb/4b03YP2vpC4OGdGTLzRokUFn3/21tb39jc2i7sFHf39g8OS0fHDatTw3idaalNK6KWS6F4HQVK3koMp3EkeTMa383qzSdurNDqEScJD2M6UKIvGEVnNQbdTIym3VLZr/hzkVUIcihDrlq39NXpaZbGXCGT1Np24CcYZtSgYJJPi53U8oSyMR3wtkNFY27DbL7tlJw7p0f62rinkMzd3xMZja2dxJHrjCkO7XJtZv5Xa6fYvwkzoZIUuWKLj/qpJKjJ7HTSE4YzlBMHlBnhdiVsSA1l6AIquhCC5ZNXoXFZCRw/XJWrt3kcBTiFM7iAAK6hCvdQgzowGMEzvMKbp70X7937WLSuefnMCfyR9/kD0w+PRw==</latexit><latexit sha1_base64="kZfBHWrE5PGy5NDJh0D4SuO+Fuw=">AAAB7XicbZBNSwMxEIZn/az1q+rRS7AInsquCHosevFYwX5Au5RsmrZps8mSzApl6X/w4kERr/4fb/4b03YP2vpC4OGdGTLzRokUFn3/21tb39jc2i7sFHf39g8OS0fHDatTw3idaalNK6KWS6F4HQVK3koMp3EkeTMa383qzSdurNDqEScJD2M6UKIvGEVnNQbdTIym3VLZr/hzkVUIcihDrlq39NXpaZbGXCGT1Np24CcYZtSgYJJPi53U8oSyMR3wtkNFY27DbL7tlJw7p0f62rinkMzd3xMZja2dxJHrjCkO7XJtZv5Xa6fYvwkzoZIUuWKLj/qpJKjJ7HTSE4YzlBMHlBnhdiVsSA1l6AIquhCC5ZNXoXFZCRw/XJWrt3kcBTiFM7iAAK6hCvdQgzowGMEzvMKbp70X7937WLSuefnMCfyR9/kD0w+PRw==</latexit><latexit sha1_base64="kZfBHWrE5PGy5NDJh0D4SuO+Fuw=">AAAB7XicbZBNSwMxEIZn/az1q+rRS7AInsquCHosevFYwX5Au5RsmrZps8mSzApl6X/w4kERr/4fb/4b03YP2vpC4OGdGTLzRokUFn3/21tb39jc2i7sFHf39g8OS0fHDatTw3idaalNK6KWS6F4HQVK3koMp3EkeTMa383qzSdurNDqEScJD2M6UKIvGEVnNQbdTIym3VLZr/hzkVUIcihDrlq39NXpaZbGXCGT1Np24CcYZtSgYJJPi53U8oSyMR3wtkNFY27DbL7tlJw7p0f62rinkMzd3xMZja2dxJHrjCkO7XJtZv5Xa6fYvwkzoZIUuWKLj/qpJKjJ7HTSE4YzlBMHlBnhdiVsSA1l6AIquhCC5ZNXoXFZCRw/XJWrt3kcBTiFM7iAAK6hCvdQgzowGMEzvMKbp70X7937WLSuefnMCfyR9/kD0w+PRw==</latexit>

Given a Metric        …       



In General:

Connection: �i
jk =

1

2
gi� {�gjk,i + gi,jk + gki,j}

<latexit sha1_base64="P1YCCy6saDROcm7IPYhvBO0eoBA="></latexit><latexit sha1_base64="P1YCCy6saDROcm7IPYhvBO0eoBA="></latexit><latexit sha1_base64="P1YCCy6saDROcm7IPYhvBO0eoBA="></latexit><latexit sha1_base64="P1YCCy6saDROcm7IPYhvBO0eoBA="></latexit>

Riemann
   Curvature:

Rl
ijk = �l

ik,j � �l
ij,k + �l

j��
�
ik � �l

k��
�
ij

<latexit sha1_base64="3RdRwqE21/SUay6d2DiXzqHzW6o="></latexit><latexit sha1_base64="3RdRwqE21/SUay6d2DiXzqHzW6o="></latexit><latexit sha1_base64="3RdRwqE21/SUay6d2DiXzqHzW6o="></latexit><latexit sha1_base64="3RdRwqE21/SUay6d2DiXzqHzW6o="></latexit>

Conclude: � ⇡ @g
<latexit sha1_base64="GyLqDKYxdXTLo1pLUL/Cr7CVmvQ=">AAACAHicbZDNSgMxFIUz9a/Wv1EXLtwEi+CqzIigy6ILXVawtdAZyp0004YmMyHJiKV046u4caGIWx/DnW9jpp2Fth4IfJx7b5J7IsmZNp737ZSWlldW18rrlY3Nre0dd3evpdNMEdokKU9VOwJNOUto0zDDaVsqCiLi9D4aXuX1+weqNEuTOzOSNBTQT1jMCBhrdd2D4BqEgACkVOljIEEZBhz3u27Vq3lT4UXwC6iiQo2u+xX0UpIJmhjCQeuO70kTjvP7CKeTSpBpKoEMoU87FhMQVIfj6QITfGydHo5TZU9i8NT9PTEGofVIRLZTgBno+Vpu/lfrZCa+CMcskZmhCZk9FGccmxTnaeAeU5QYPrIARDH7V0wGoIAYm1nFhuDPr7wIrdOab/n2rFq/LOIoo0N0hE6Qj85RHd2gBmoigiboGb2iN+fJeXHenY9Za8kpZvbRHzmfP+aglpY=</latexit><latexit sha1_base64="GyLqDKYxdXTLo1pLUL/Cr7CVmvQ=">AAACAHicbZDNSgMxFIUz9a/Wv1EXLtwEi+CqzIigy6ILXVawtdAZyp0004YmMyHJiKV046u4caGIWx/DnW9jpp2Fth4IfJx7b5J7IsmZNp737ZSWlldW18rrlY3Nre0dd3evpdNMEdokKU9VOwJNOUto0zDDaVsqCiLi9D4aXuX1+weqNEuTOzOSNBTQT1jMCBhrdd2D4BqEgACkVOljIEEZBhz3u27Vq3lT4UXwC6iiQo2u+xX0UpIJmhjCQeuO70kTjvP7CKeTSpBpKoEMoU87FhMQVIfj6QITfGydHo5TZU9i8NT9PTEGofVIRLZTgBno+Vpu/lfrZCa+CMcskZmhCZk9FGccmxTnaeAeU5QYPrIARDH7V0wGoIAYm1nFhuDPr7wIrdOab/n2rFq/LOIoo0N0hE6Qj85RHd2gBmoigiboGb2iN+fJeXHenY9Za8kpZvbRHzmfP+aglpY=</latexit><latexit sha1_base64="GyLqDKYxdXTLo1pLUL/Cr7CVmvQ=">AAACAHicbZDNSgMxFIUz9a/Wv1EXLtwEi+CqzIigy6ILXVawtdAZyp0004YmMyHJiKV046u4caGIWx/DnW9jpp2Fth4IfJx7b5J7IsmZNp737ZSWlldW18rrlY3Nre0dd3evpdNMEdokKU9VOwJNOUto0zDDaVsqCiLi9D4aXuX1+weqNEuTOzOSNBTQT1jMCBhrdd2D4BqEgACkVOljIEEZBhz3u27Vq3lT4UXwC6iiQo2u+xX0UpIJmhjCQeuO70kTjvP7CKeTSpBpKoEMoU87FhMQVIfj6QITfGydHo5TZU9i8NT9PTEGofVIRLZTgBno+Vpu/lfrZCa+CMcskZmhCZk9FGccmxTnaeAeU5QYPrIARDH7V0wGoIAYm1nFhuDPr7wIrdOab/n2rFq/LOIoo0N0hE6Qj85RHd2gBmoigiboGb2iN+fJeXHenY9Za8kpZvbRHzmfP+aglpY=</latexit><latexit sha1_base64="GyLqDKYxdXTLo1pLUL/Cr7CVmvQ=">AAACAHicbZDNSgMxFIUz9a/Wv1EXLtwEi+CqzIigy6ILXVawtdAZyp0004YmMyHJiKV046u4caGIWx/DnW9jpp2Fth4IfJx7b5J7IsmZNp737ZSWlldW18rrlY3Nre0dd3evpdNMEdokKU9VOwJNOUto0zDDaVsqCiLi9D4aXuX1+weqNEuTOzOSNBTQT1jMCBhrdd2D4BqEgACkVOljIEEZBhz3u27Vq3lT4UXwC6iiQo2u+xX0UpIJmhjCQeuO70kTjvP7CKeTSpBpKoEMoU87FhMQVIfj6QITfGydHo5TZU9i8NT9PTEGofVIRLZTgBno+Vpu/lfrZCa+CMcskZmhCZk9FGccmxTnaeAeU5QYPrIARDH7V0wGoIAYm1nFhuDPr7wIrdOab/n2rFq/LOIoo0N0hE6Qj85RHd2gBmoigiboGb2iN+fJeXHenY9Za8kpZvbRHzmfP+aglpY=</latexit>

R ⇡ @2g
<latexit sha1_base64="P9gZIlging85Jgf4CSug/BS+u5w=">AAAB/XicbZDLSgMxFIYz9Vbrbbzs3ASL4KrMFEGXRTcuq9gLtGPJpJk2NJOEJCPWofgqblwo4tb3cOfbmGlnoa0HAh//f05y8oeSUW0879spLC2vrK4V10sbm1vbO+7uXlOLRGHSwIIJ1Q6RJoxy0jDUMNKWiqA4ZKQVji4zv3VPlKaC35qxJEGMBpxGFCNjpZ57cNNFUirx0JVIGYrYXRUOem7Zq3jTgovg51AGedV77le3L3ASE24wQ1p3fE+aIM1uxIxMSt1EE4nwCA1IxyJHMdFBOt1+Ao+t0oeRUPZwA6fq74kUxVqP49B2xsgM9byXif95ncRE50FKuUwM4Xj2UJQwaATMooB9qgg2bGwBYUXtrhAPkULY2MBKNgR//suL0KxWfMvXp+XaRR5HERyCI3ACfHAGauAK1EEDYPAInsEreHOenBfn3fmYtRacfGYf/Cnn8wdOnpUb</latexit><latexit sha1_base64="P9gZIlging85Jgf4CSug/BS+u5w=">AAAB/XicbZDLSgMxFIYz9Vbrbbzs3ASL4KrMFEGXRTcuq9gLtGPJpJk2NJOEJCPWofgqblwo4tb3cOfbmGlnoa0HAh//f05y8oeSUW0879spLC2vrK4V10sbm1vbO+7uXlOLRGHSwIIJ1Q6RJoxy0jDUMNKWiqA4ZKQVji4zv3VPlKaC35qxJEGMBpxGFCNjpZ57cNNFUirx0JVIGYrYXRUOem7Zq3jTgovg51AGedV77le3L3ASE24wQ1p3fE+aIM1uxIxMSt1EE4nwCA1IxyJHMdFBOt1+Ao+t0oeRUPZwA6fq74kUxVqP49B2xsgM9byXif95ncRE50FKuUwM4Xj2UJQwaATMooB9qgg2bGwBYUXtrhAPkULY2MBKNgR//suL0KxWfMvXp+XaRR5HERyCI3ACfHAGauAK1EEDYPAInsEreHOenBfn3fmYtRacfGYf/Cnn8wdOnpUb</latexit><latexit sha1_base64="P9gZIlging85Jgf4CSug/BS+u5w=">AAAB/XicbZDLSgMxFIYz9Vbrbbzs3ASL4KrMFEGXRTcuq9gLtGPJpJk2NJOEJCPWofgqblwo4tb3cOfbmGlnoa0HAh//f05y8oeSUW0879spLC2vrK4V10sbm1vbO+7uXlOLRGHSwIIJ1Q6RJoxy0jDUMNKWiqA4ZKQVji4zv3VPlKaC35qxJEGMBpxGFCNjpZ57cNNFUirx0JVIGYrYXRUOem7Zq3jTgovg51AGedV77le3L3ASE24wQ1p3fE+aIM1uxIxMSt1EE4nwCA1IxyJHMdFBOt1+Ao+t0oeRUPZwA6fq74kUxVqP49B2xsgM9byXif95ncRE50FKuUwM4Xj2UJQwaATMooB9qgg2bGwBYUXtrhAPkULY2MBKNgR//suL0KxWfMvXp+XaRR5HERyCI3ACfHAGauAK1EEDYPAInsEreHOenBfn3fmYtRacfGYf/Cnn8wdOnpUb</latexit><latexit sha1_base64="P9gZIlging85Jgf4CSug/BS+u5w=">AAAB/XicbZDLSgMxFIYz9Vbrbbzs3ASL4KrMFEGXRTcuq9gLtGPJpJk2NJOEJCPWofgqblwo4tb3cOfbmGlnoa0HAh//f05y8oeSUW0879spLC2vrK4V10sbm1vbO+7uXlOLRGHSwIIJ1Q6RJoxy0jDUMNKWiqA4ZKQVji4zv3VPlKaC35qxJEGMBpxGFCNjpZ57cNNFUirx0JVIGYrYXRUOem7Zq3jTgovg51AGedV77le3L3ASE24wQ1p3fE+aIM1uxIxMSt1EE4nwCA1IxyJHMdFBOt1+Ao+t0oeRUPZwA6fq74kUxVqP49B2xsgM9byXif95ncRE50FKuUwM4Xj2UJQwaATMooB9qgg2bGwBYUXtrhAPkULY2MBKNgR//suL0KxWfMvXp+XaRR5HERyCI3ACfHAGauAK1EEDYPAInsEreHOenBfn3fmYtRacfGYf/Cnn8wdOnpUb</latexit>

R ⇡ d�+ [�,�]
<latexit sha1_base64="8TYKL9I54FnlbZdnatDL+yU7fuw=">AAACDHicbZDLSgMxFIYzXmu9VV26CRZBsJQZEXRZdKHLKvYCM0M5k6ZtaDITkoxYhj6AG1/FjQtF3PoA7nwb08tCWw+EfPz/OSTnjyRn2rjut7OwuLS8sppby69vbG5tF3Z26zpJFaE1kvBENSPQlLOY1gwznDaloiAiThtR/3LkN+6p0iyJ78xA0lBAN2YdRsBYqVUo3gYgpUoeghJuB1cgBOBjfwKlyRXaLrfsjgvPgzeFIppWtVX4CtoJSQWNDeGgte+50oQZKMMIp8N8kGoqgfShS32LMQiqw2y8zBAfWqWNO4myJzZ4rP6eyEBoPRCR7RRgenrWG4n/eX5qOudhxmKZGhqTyUOdlGOT4FEyuM0UJYYPLABRzP4Vkx4oIMbml7cheLMrz0P9pOxZvjktVi6mceTQPjpAR8hDZ6iCrlEV1RBBj+gZvaI358l5cd6dj0nrgjOd2UN/yvn8AfmDmkk=</latexit><latexit sha1_base64="8TYKL9I54FnlbZdnatDL+yU7fuw=">AAACDHicbZDLSgMxFIYzXmu9VV26CRZBsJQZEXRZdKHLKvYCM0M5k6ZtaDITkoxYhj6AG1/FjQtF3PoA7nwb08tCWw+EfPz/OSTnjyRn2rjut7OwuLS8sppby69vbG5tF3Z26zpJFaE1kvBENSPQlLOY1gwznDaloiAiThtR/3LkN+6p0iyJ78xA0lBAN2YdRsBYqVUo3gYgpUoeghJuB1cgBOBjfwKlyRXaLrfsjgvPgzeFIppWtVX4CtoJSQWNDeGgte+50oQZKMMIp8N8kGoqgfShS32LMQiqw2y8zBAfWqWNO4myJzZ4rP6eyEBoPRCR7RRgenrWG4n/eX5qOudhxmKZGhqTyUOdlGOT4FEyuM0UJYYPLABRzP4Vkx4oIMbml7cheLMrz0P9pOxZvjktVi6mceTQPjpAR8hDZ6iCrlEV1RBBj+gZvaI358l5cd6dj0nrgjOd2UN/yvn8AfmDmkk=</latexit><latexit sha1_base64="8TYKL9I54FnlbZdnatDL+yU7fuw=">AAACDHicbZDLSgMxFIYzXmu9VV26CRZBsJQZEXRZdKHLKvYCM0M5k6ZtaDITkoxYhj6AG1/FjQtF3PoA7nwb08tCWw+EfPz/OSTnjyRn2rjut7OwuLS8sppby69vbG5tF3Z26zpJFaE1kvBENSPQlLOY1gwznDaloiAiThtR/3LkN+6p0iyJ78xA0lBAN2YdRsBYqVUo3gYgpUoeghJuB1cgBOBjfwKlyRXaLrfsjgvPgzeFIppWtVX4CtoJSQWNDeGgte+50oQZKMMIp8N8kGoqgfShS32LMQiqw2y8zBAfWqWNO4myJzZ4rP6eyEBoPRCR7RRgenrWG4n/eX5qOudhxmKZGhqTyUOdlGOT4FEyuM0UJYYPLABRzP4Vkx4oIMbml7cheLMrz0P9pOxZvjktVi6mceTQPjpAR8hDZ6iCrlEV1RBBj+gZvaI358l5cd6dj0nrgjOd2UN/yvn8AfmDmkk=</latexit><latexit sha1_base64="8TYKL9I54FnlbZdnatDL+yU7fuw=">AAACDHicbZDLSgMxFIYzXmu9VV26CRZBsJQZEXRZdKHLKvYCM0M5k6ZtaDITkoxYhj6AG1/FjQtF3PoA7nwb08tCWw+EfPz/OSTnjyRn2rjut7OwuLS8sppby69vbG5tF3Z26zpJFaE1kvBENSPQlLOY1gwznDaloiAiThtR/3LkN+6p0iyJ78xA0lBAN2YdRsBYqVUo3gYgpUoeghJuB1cgBOBjfwKlyRXaLrfsjgvPgzeFIppWtVX4CtoJSQWNDeGgte+50oQZKMMIp8N8kGoqgfShS32LMQiqw2y8zBAfWqWNO4myJzZ4rP6eyEBoPRCR7RRgenrWG4n/eX5qOudhxmKZGhqTyUOdlGOT4FEyuM0UJYYPLABRzP4Vkx4oIMbml7cheLMrz0P9pOxZvjktVi6mceTQPjpAR8hDZ6iCrlEV1RBBj+gZvaI358l5cd6dj0nrgjOd2UN/yvn8AfmDmkk=</latexit>

``R is a curl plus a commutator’’

gij
<latexit sha1_base64="kZfBHWrE5PGy5NDJh0D4SuO+Fuw=">AAAB7XicbZBNSwMxEIZn/az1q+rRS7AInsquCHosevFYwX5Au5RsmrZps8mSzApl6X/w4kERr/4fb/4b03YP2vpC4OGdGTLzRokUFn3/21tb39jc2i7sFHf39g8OS0fHDatTw3idaalNK6KWS6F4HQVK3koMp3EkeTMa383qzSdurNDqEScJD2M6UKIvGEVnNQbdTIym3VLZr/hzkVUIcihDrlq39NXpaZbGXCGT1Np24CcYZtSgYJJPi53U8oSyMR3wtkNFY27DbL7tlJw7p0f62rinkMzd3xMZja2dxJHrjCkO7XJtZv5Xa6fYvwkzoZIUuWKLj/qpJKjJ7HTSE4YzlBMHlBnhdiVsSA1l6AIquhCC5ZNXoXFZCRw/XJWrt3kcBTiFM7iAAK6hCvdQgzowGMEzvMKbp70X7937WLSuefnMCfyR9/kD0w+PRw==</latexit><latexit sha1_base64="kZfBHWrE5PGy5NDJh0D4SuO+Fuw=">AAAB7XicbZBNSwMxEIZn/az1q+rRS7AInsquCHosevFYwX5Au5RsmrZps8mSzApl6X/w4kERr/4fb/4b03YP2vpC4OGdGTLzRokUFn3/21tb39jc2i7sFHf39g8OS0fHDatTw3idaalNK6KWS6F4HQVK3koMp3EkeTMa383qzSdurNDqEScJD2M6UKIvGEVnNQbdTIym3VLZr/hzkVUIcihDrlq39NXpaZbGXCGT1Np24CcYZtSgYJJPi53U8oSyMR3wtkNFY27DbL7tlJw7p0f62rinkMzd3xMZja2dxJHrjCkO7XJtZv5Xa6fYvwkzoZIUuWKLj/qpJKjJ7HTSE4YzlBMHlBnhdiVsSA1l6AIquhCC5ZNXoXFZCRw/XJWrt3kcBTiFM7iAAK6hCvdQgzowGMEzvMKbp70X7937WLSuefnMCfyR9/kD0w+PRw==</latexit><latexit sha1_base64="kZfBHWrE5PGy5NDJh0D4SuO+Fuw=">AAAB7XicbZBNSwMxEIZn/az1q+rRS7AInsquCHosevFYwX5Au5RsmrZps8mSzApl6X/w4kERr/4fb/4b03YP2vpC4OGdGTLzRokUFn3/21tb39jc2i7sFHf39g8OS0fHDatTw3idaalNK6KWS6F4HQVK3koMp3EkeTMa383qzSdurNDqEScJD2M6UKIvGEVnNQbdTIym3VLZr/hzkVUIcihDrlq39NXpaZbGXCGT1Np24CcYZtSgYJJPi53U8oSyMR3wtkNFY27DbL7tlJw7p0f62rinkMzd3xMZja2dxJHrjCkO7XJtZv5Xa6fYvwkzoZIUuWKLj/qpJKjJ7HTSE4YzlBMHlBnhdiVsSA1l6AIquhCC5ZNXoXFZCRw/XJWrt3kcBTiFM7iAAK6hCvdQgzowGMEzvMKbp70X7937WLSuefnMCfyR9/kD0w+PRw==</latexit><latexit sha1_base64="kZfBHWrE5PGy5NDJh0D4SuO+Fuw=">AAAB7XicbZBNSwMxEIZn/az1q+rRS7AInsquCHosevFYwX5Au5RsmrZps8mSzApl6X/w4kERr/4fb/4b03YP2vpC4OGdGTLzRokUFn3/21tb39jc2i7sFHf39g8OS0fHDatTw3idaalNK6KWS6F4HQVK3koMp3EkeTMa383qzSdurNDqEScJD2M6UKIvGEVnNQbdTIym3VLZr/hzkVUIcihDrlq39NXpaZbGXCGT1Np24CcYZtSgYJJPi53U8oSyMR3wtkNFY27DbL7tlJw7p0f62rinkMzd3xMZja2dxJHrjCkO7XJtZv5Xa6fYvwkzoZIUuWKLj/qpJKjJ7HTSE4YzlBMHlBnhdiVsSA1l6AIquhCC5ZNXoXFZCRw/XJWrt3kcBTiFM7iAAK6hCvdQgzowGMEzvMKbp70X7937WLSuefnMCfyR9/kD0w+PRw==</latexit>

Given a Metric        …       



Thus for Shock-Waves:



Thus for Shock-Waves:

g is Lipschitz
<latexit sha1_base64="GKP8avoJi2o4MLb/VO0M2hds/GA=">AAAB+XicbZC7TgJBFIbP4g3xtmppMxFMrMgujZZEGwsLTOSSwIbMDrMwYfaSmbMkuOFNbCw0xtY3sfNtHGALBf9kki//OSfnzO8nUmh0nG+rsLG5tb1T3C3t7R8cHtnHJy0dp4rxJotlrDo+1VyKiDdRoOSdRHEa+pK3/fHtvN6ecKVFHD3iNOFeSIeRCASjaKy+bVeGFSI0uReJZiOBT3277FSdhcg6uDmUIVejb3/1BjFLQx4hk1Trrusk6GVUoWCSz0q9VPOEsjEd8q7BiIZce9ni8hm5MM6ABLEyL0KycH9PZDTUehr6pjOkONKrtbn5X62bYnDtZSJKUuQRWy4KUkkwJvMYyEAozlBODVCmhLmVsBFVlKEJq2RCcFe/vA6tWtU1/FAr12/yOIpwBudwCS5cQR3uoAFNYDCBZ3iFNyuzXqx362PZWrDymVP4I+vzB1NRks4=</latexit><latexit sha1_base64="GKP8avoJi2o4MLb/VO0M2hds/GA=">AAAB+XicbZC7TgJBFIbP4g3xtmppMxFMrMgujZZEGwsLTOSSwIbMDrMwYfaSmbMkuOFNbCw0xtY3sfNtHGALBf9kki//OSfnzO8nUmh0nG+rsLG5tb1T3C3t7R8cHtnHJy0dp4rxJotlrDo+1VyKiDdRoOSdRHEa+pK3/fHtvN6ecKVFHD3iNOFeSIeRCASjaKy+bVeGFSI0uReJZiOBT3277FSdhcg6uDmUIVejb3/1BjFLQx4hk1Trrusk6GVUoWCSz0q9VPOEsjEd8q7BiIZce9ni8hm5MM6ABLEyL0KycH9PZDTUehr6pjOkONKrtbn5X62bYnDtZSJKUuQRWy4KUkkwJvMYyEAozlBODVCmhLmVsBFVlKEJq2RCcFe/vA6tWtU1/FAr12/yOIpwBudwCS5cQR3uoAFNYDCBZ3iFNyuzXqx362PZWrDymVP4I+vzB1NRks4=</latexit><latexit sha1_base64="GKP8avoJi2o4MLb/VO0M2hds/GA=">AAAB+XicbZC7TgJBFIbP4g3xtmppMxFMrMgujZZEGwsLTOSSwIbMDrMwYfaSmbMkuOFNbCw0xtY3sfNtHGALBf9kki//OSfnzO8nUmh0nG+rsLG5tb1T3C3t7R8cHtnHJy0dp4rxJotlrDo+1VyKiDdRoOSdRHEa+pK3/fHtvN6ecKVFHD3iNOFeSIeRCASjaKy+bVeGFSI0uReJZiOBT3277FSdhcg6uDmUIVejb3/1BjFLQx4hk1Trrusk6GVUoWCSz0q9VPOEsjEd8q7BiIZce9ni8hm5MM6ABLEyL0KycH9PZDTUehr6pjOkONKrtbn5X62bYnDtZSJKUuQRWy4KUkkwJvMYyEAozlBODVCmhLmVsBFVlKEJq2RCcFe/vA6tWtU1/FAr12/yOIpwBudwCS5cQR3uoAFNYDCBZ3iFNyuzXqx362PZWrDymVP4I+vzB1NRks4=</latexit><latexit sha1_base64="GKP8avoJi2o4MLb/VO0M2hds/GA=">AAAB+XicbZC7TgJBFIbP4g3xtmppMxFMrMgujZZEGwsLTOSSwIbMDrMwYfaSmbMkuOFNbCw0xtY3sfNtHGALBf9kki//OSfnzO8nUmh0nG+rsLG5tb1T3C3t7R8cHtnHJy0dp4rxJotlrDo+1VyKiDdRoOSdRHEa+pK3/fHtvN6ecKVFHD3iNOFeSIeRCASjaKy+bVeGFSI0uReJZiOBT3277FSdhcg6uDmUIVejb3/1BjFLQx4hk1Trrusk6GVUoWCSz0q9VPOEsjEd8q7BiIZce9ni8hm5MM6ABLEyL0KycH9PZDTUehr6pjOkONKrtbn5X62bYnDtZSJKUuQRWy4KUkkwJvMYyEAozlBODVCmhLmVsBFVlKEJq2RCcFe/vA6tWtU1/FAr12/yOIpwBudwCS5cQR3uoAFNYDCBZ3iFNyuzXqx362PZWrDymVP4I+vzB1NRks4=</latexit>



Thus for Shock-Waves:

g is Lipschitz
<latexit sha1_base64="GKP8avoJi2o4MLb/VO0M2hds/GA=">AAAB+XicbZC7TgJBFIbP4g3xtmppMxFMrMgujZZEGwsLTOSSwIbMDrMwYfaSmbMkuOFNbCw0xtY3sfNtHGALBf9kki//OSfnzO8nUmh0nG+rsLG5tb1T3C3t7R8cHtnHJy0dp4rxJotlrDo+1VyKiDdRoOSdRHEa+pK3/fHtvN6ecKVFHD3iNOFeSIeRCASjaKy+bVeGFSI0uReJZiOBT3277FSdhcg6uDmUIVejb3/1BjFLQx4hk1Trrusk6GVUoWCSz0q9VPOEsjEd8q7BiIZce9ni8hm5MM6ABLEyL0KycH9PZDTUehr6pjOkONKrtbn5X62bYnDtZSJKUuQRWy4KUkkwJvMYyEAozlBODVCmhLmVsBFVlKEJq2RCcFe/vA6tWtU1/FAr12/yOIpwBudwCS5cQR3uoAFNYDCBZ3iFNyuzXqx362PZWrDymVP4I+vzB1NRks4=</latexit><latexit sha1_base64="GKP8avoJi2o4MLb/VO0M2hds/GA=">AAAB+XicbZC7TgJBFIbP4g3xtmppMxFMrMgujZZEGwsLTOSSwIbMDrMwYfaSmbMkuOFNbCw0xtY3sfNtHGALBf9kki//OSfnzO8nUmh0nG+rsLG5tb1T3C3t7R8cHtnHJy0dp4rxJotlrDo+1VyKiDdRoOSdRHEa+pK3/fHtvN6ecKVFHD3iNOFeSIeRCASjaKy+bVeGFSI0uReJZiOBT3277FSdhcg6uDmUIVejb3/1BjFLQx4hk1Trrusk6GVUoWCSz0q9VPOEsjEd8q7BiIZce9ni8hm5MM6ABLEyL0KycH9PZDTUehr6pjOkONKrtbn5X62bYnDtZSJKUuQRWy4KUkkwJvMYyEAozlBODVCmhLmVsBFVlKEJq2RCcFe/vA6tWtU1/FAr12/yOIpwBudwCS5cQR3uoAFNYDCBZ3iFNyuzXqx362PZWrDymVP4I+vzB1NRks4=</latexit><latexit sha1_base64="GKP8avoJi2o4MLb/VO0M2hds/GA=">AAAB+XicbZC7TgJBFIbP4g3xtmppMxFMrMgujZZEGwsLTOSSwIbMDrMwYfaSmbMkuOFNbCw0xtY3sfNtHGALBf9kki//OSfnzO8nUmh0nG+rsLG5tb1T3C3t7R8cHtnHJy0dp4rxJotlrDo+1VyKiDdRoOSdRHEa+pK3/fHtvN6ecKVFHD3iNOFeSIeRCASjaKy+bVeGFSI0uReJZiOBT3277FSdhcg6uDmUIVejb3/1BjFLQx4hk1Trrusk6GVUoWCSz0q9VPOEsjEd8q7BiIZce9ni8hm5MM6ABLEyL0KycH9PZDTUehr6pjOkONKrtbn5X62bYnDtZSJKUuQRWy4KUkkwJvMYyEAozlBODVCmhLmVsBFVlKEJq2RCcFe/vA6tWtU1/FAr12/yOIpwBudwCS5cQR3uoAFNYDCBZ3iFNyuzXqx362PZWrDymVP4I+vzB1NRks4=</latexit><latexit sha1_base64="GKP8avoJi2o4MLb/VO0M2hds/GA=">AAAB+XicbZC7TgJBFIbP4g3xtmppMxFMrMgujZZEGwsLTOSSwIbMDrMwYfaSmbMkuOFNbCw0xtY3sfNtHGALBf9kki//OSfnzO8nUmh0nG+rsLG5tb1T3C3t7R8cHtnHJy0dp4rxJotlrDo+1VyKiDdRoOSdRHEa+pK3/fHtvN6ecKVFHD3iNOFeSIeRCASjaKy+bVeGFSI0uReJZiOBT3277FSdhcg6uDmUIVejb3/1BjFLQx4hk1Trrusk6GVUoWCSz0q9VPOEsjEd8q7BiIZce9ni8hm5MM6ABLEyL0KycH9PZDTUehr6pjOkONKrtbn5X62bYnDtZSJKUuQRWy4KUkkwJvMYyEAozlBODVCmhLmVsBFVlKEJq2RCcFe/vA6tWtU1/FAr12/yOIpwBudwCS5cQR3uoAFNYDCBZ3iFNyuzXqx362PZWrDymVP4I+vzB1NRks4=</latexit>

� ⇡ @g is L1
<latexit sha1_base64="qFpDYzlHWEiNbdKclJQNHyCqQQo=">AAACEnicbZC9TgJBFIVn8R//UEubiWCiDdml0ZJooYWFJgImLJK7wyxMmJmdzMwayYZnsPFVbCw0xtbKzrdxQAoFTzLJl3PvzZ17IsWZsb7/5eXm5hcWl5ZX8qtr6xubha3tuklSTWiNJDzRNxEYypmkNcsspzdKUxARp42ofzqqN+6oNiyR13agaEtAV7KYEbDOahcOS+EZCAEhKKWT+1CBtgw47pYwM7h0cZuFTMZ2MCy1C0W/7I+FZyGYQBFNdNkufIadhKSCSks4GNMMfGVb2WgB4XSYD1NDFZA+dGnToQRBTSsbnzTE+87p4DjR7kmLx+7viQyEMQMRuU4BtmemayPzv1oztfFxK2NSpZZK8rMoTjm2CR7lgztMU2L5wAEQzdxfMemBBmJdinkXQjB98izUK+XA8VWlWD2ZxLGMdtEeOkABOkJVdI4uUQ0R9ICe0At69R69Z+/Ne/9pzXmTmR30R97HNyHqnRw=</latexit><latexit sha1_base64="qFpDYzlHWEiNbdKclJQNHyCqQQo=">AAACEnicbZC9TgJBFIVn8R//UEubiWCiDdml0ZJooYWFJgImLJK7wyxMmJmdzMwayYZnsPFVbCw0xtbKzrdxQAoFTzLJl3PvzZ17IsWZsb7/5eXm5hcWl5ZX8qtr6xubha3tuklSTWiNJDzRNxEYypmkNcsspzdKUxARp42ofzqqN+6oNiyR13agaEtAV7KYEbDOahcOS+EZCAEhKKWT+1CBtgw47pYwM7h0cZuFTMZ2MCy1C0W/7I+FZyGYQBFNdNkufIadhKSCSks4GNMMfGVb2WgB4XSYD1NDFZA+dGnToQRBTSsbnzTE+87p4DjR7kmLx+7viQyEMQMRuU4BtmemayPzv1oztfFxK2NSpZZK8rMoTjm2CR7lgztMU2L5wAEQzdxfMemBBmJdinkXQjB98izUK+XA8VWlWD2ZxLGMdtEeOkABOkJVdI4uUQ0R9ICe0At69R69Z+/Ne/9pzXmTmR30R97HNyHqnRw=</latexit><latexit sha1_base64="qFpDYzlHWEiNbdKclJQNHyCqQQo=">AAACEnicbZC9TgJBFIVn8R//UEubiWCiDdml0ZJooYWFJgImLJK7wyxMmJmdzMwayYZnsPFVbCw0xtbKzrdxQAoFTzLJl3PvzZ17IsWZsb7/5eXm5hcWl5ZX8qtr6xubha3tuklSTWiNJDzRNxEYypmkNcsspzdKUxARp42ofzqqN+6oNiyR13agaEtAV7KYEbDOahcOS+EZCAEhKKWT+1CBtgw47pYwM7h0cZuFTMZ2MCy1C0W/7I+FZyGYQBFNdNkufIadhKSCSks4GNMMfGVb2WgB4XSYD1NDFZA+dGnToQRBTSsbnzTE+87p4DjR7kmLx+7viQyEMQMRuU4BtmemayPzv1oztfFxK2NSpZZK8rMoTjm2CR7lgztMU2L5wAEQzdxfMemBBmJdinkXQjB98izUK+XA8VWlWD2ZxLGMdtEeOkABOkJVdI4uUQ0R9ICe0At69R69Z+/Ne/9pzXmTmR30R97HNyHqnRw=</latexit><latexit sha1_base64="qFpDYzlHWEiNbdKclJQNHyCqQQo=">AAACEnicbZC9TgJBFIVn8R//UEubiWCiDdml0ZJooYWFJgImLJK7wyxMmJmdzMwayYZnsPFVbCw0xtbKzrdxQAoFTzLJl3PvzZ17IsWZsb7/5eXm5hcWl5ZX8qtr6xubha3tuklSTWiNJDzRNxEYypmkNcsspzdKUxARp42ofzqqN+6oNiyR13agaEtAV7KYEbDOahcOS+EZCAEhKKWT+1CBtgw47pYwM7h0cZuFTMZ2MCy1C0W/7I+FZyGYQBFNdNkufIadhKSCSks4GNMMfGVb2WgB4XSYD1NDFZA+dGnToQRBTSsbnzTE+87p4DjR7kmLx+7viQyEMQMRuU4BtmemayPzv1oztfFxK2NSpZZK8rMoTjm2CR7lgztMU2L5wAEQzdxfMemBBmJdinkXQjB98izUK+XA8VWlWD2ZxLGMdtEeOkABOkJVdI4uUQ0R9ICe0At69R69Z+/Ne/9pzXmTmR30R97HNyHqnRw=</latexit>



Thus for Shock-Waves something is special:

g is Lipschitz
<latexit sha1_base64="GKP8avoJi2o4MLb/VO0M2hds/GA=">AAAB+XicbZC7TgJBFIbP4g3xtmppMxFMrMgujZZEGwsLTOSSwIbMDrMwYfaSmbMkuOFNbCw0xtY3sfNtHGALBf9kki//OSfnzO8nUmh0nG+rsLG5tb1T3C3t7R8cHtnHJy0dp4rxJotlrDo+1VyKiDdRoOSdRHEa+pK3/fHtvN6ecKVFHD3iNOFeSIeRCASjaKy+bVeGFSI0uReJZiOBT3277FSdhcg6uDmUIVejb3/1BjFLQx4hk1Trrusk6GVUoWCSz0q9VPOEsjEd8q7BiIZce9ni8hm5MM6ABLEyL0KycH9PZDTUehr6pjOkONKrtbn5X62bYnDtZSJKUuQRWy4KUkkwJvMYyEAozlBODVCmhLmVsBFVlKEJq2RCcFe/vA6tWtU1/FAr12/yOIpwBudwCS5cQR3uoAFNYDCBZ3iFNyuzXqx362PZWrDymVP4I+vzB1NRks4=</latexit><latexit sha1_base64="GKP8avoJi2o4MLb/VO0M2hds/GA=">AAAB+XicbZC7TgJBFIbP4g3xtmppMxFMrMgujZZEGwsLTOSSwIbMDrMwYfaSmbMkuOFNbCw0xtY3sfNtHGALBf9kki//OSfnzO8nUmh0nG+rsLG5tb1T3C3t7R8cHtnHJy0dp4rxJotlrDo+1VyKiDdRoOSdRHEa+pK3/fHtvN6ecKVFHD3iNOFeSIeRCASjaKy+bVeGFSI0uReJZiOBT3277FSdhcg6uDmUIVejb3/1BjFLQx4hk1Trrusk6GVUoWCSz0q9VPOEsjEd8q7BiIZce9ni8hm5MM6ABLEyL0KycH9PZDTUehr6pjOkONKrtbn5X62bYnDtZSJKUuQRWy4KUkkwJvMYyEAozlBODVCmhLmVsBFVlKEJq2RCcFe/vA6tWtU1/FAr12/yOIpwBudwCS5cQR3uoAFNYDCBZ3iFNyuzXqx362PZWrDymVP4I+vzB1NRks4=</latexit><latexit sha1_base64="GKP8avoJi2o4MLb/VO0M2hds/GA=">AAAB+XicbZC7TgJBFIbP4g3xtmppMxFMrMgujZZEGwsLTOSSwIbMDrMwYfaSmbMkuOFNbCw0xtY3sfNtHGALBf9kki//OSfnzO8nUmh0nG+rsLG5tb1T3C3t7R8cHtnHJy0dp4rxJotlrDo+1VyKiDdRoOSdRHEa+pK3/fHtvN6ecKVFHD3iNOFeSIeRCASjaKy+bVeGFSI0uReJZiOBT3277FSdhcg6uDmUIVejb3/1BjFLQx4hk1Trrusk6GVUoWCSz0q9VPOEsjEd8q7BiIZce9ni8hm5MM6ABLEyL0KycH9PZDTUehr6pjOkONKrtbn5X62bYnDtZSJKUuQRWy4KUkkwJvMYyEAozlBODVCmhLmVsBFVlKEJq2RCcFe/vA6tWtU1/FAr12/yOIpwBudwCS5cQR3uoAFNYDCBZ3iFNyuzXqx362PZWrDymVP4I+vzB1NRks4=</latexit><latexit sha1_base64="GKP8avoJi2o4MLb/VO0M2hds/GA=">AAAB+XicbZC7TgJBFIbP4g3xtmppMxFMrMgujZZEGwsLTOSSwIbMDrMwYfaSmbMkuOFNbCw0xtY3sfNtHGALBf9kki//OSfnzO8nUmh0nG+rsLG5tb1T3C3t7R8cHtnHJy0dp4rxJotlrDo+1VyKiDdRoOSdRHEa+pK3/fHtvN6ecKVFHD3iNOFeSIeRCASjaKy+bVeGFSI0uReJZiOBT3277FSdhcg6uDmUIVejb3/1BjFLQx4hk1Trrusk6GVUoWCSz0q9VPOEsjEd8q7BiIZce9ni8hm5MM6ABLEyL0KycH9PZDTUehr6pjOkONKrtbn5X62bYnDtZSJKUuQRWy4KUkkwJvMYyEAozlBODVCmhLmVsBFVlKEJq2RCcFe/vA6tWtU1/FAr12/yOIpwBudwCS5cQR3uoAFNYDCBZ3iFNyuzXqx362PZWrDymVP4I+vzB1NRks4=</latexit>

� ⇡ @g is L1
<latexit sha1_base64="qFpDYzlHWEiNbdKclJQNHyCqQQo=">AAACEnicbZC9TgJBFIVn8R//UEubiWCiDdml0ZJooYWFJgImLJK7wyxMmJmdzMwayYZnsPFVbCw0xtbKzrdxQAoFTzLJl3PvzZ17IsWZsb7/5eXm5hcWl5ZX8qtr6xubha3tuklSTWiNJDzRNxEYypmkNcsspzdKUxARp42ofzqqN+6oNiyR13agaEtAV7KYEbDOahcOS+EZCAEhKKWT+1CBtgw47pYwM7h0cZuFTMZ2MCy1C0W/7I+FZyGYQBFNdNkufIadhKSCSks4GNMMfGVb2WgB4XSYD1NDFZA+dGnToQRBTSsbnzTE+87p4DjR7kmLx+7viQyEMQMRuU4BtmemayPzv1oztfFxK2NSpZZK8rMoTjm2CR7lgztMU2L5wAEQzdxfMemBBmJdinkXQjB98izUK+XA8VWlWD2ZxLGMdtEeOkABOkJVdI4uUQ0R9ICe0At69R69Z+/Ne/9pzXmTmR30R97HNyHqnRw=</latexit><latexit sha1_base64="qFpDYzlHWEiNbdKclJQNHyCqQQo=">AAACEnicbZC9TgJBFIVn8R//UEubiWCiDdml0ZJooYWFJgImLJK7wyxMmJmdzMwayYZnsPFVbCw0xtbKzrdxQAoFTzLJl3PvzZ17IsWZsb7/5eXm5hcWl5ZX8qtr6xubha3tuklSTWiNJDzRNxEYypmkNcsspzdKUxARp42ofzqqN+6oNiyR13agaEtAV7KYEbDOahcOS+EZCAEhKKWT+1CBtgw47pYwM7h0cZuFTMZ2MCy1C0W/7I+FZyGYQBFNdNkufIadhKSCSks4GNMMfGVb2WgB4XSYD1NDFZA+dGnToQRBTSsbnzTE+87p4DjR7kmLx+7viQyEMQMRuU4BtmemayPzv1oztfFxK2NSpZZK8rMoTjm2CR7lgztMU2L5wAEQzdxfMemBBmJdinkXQjB98izUK+XA8VWlWD2ZxLGMdtEeOkABOkJVdI4uUQ0R9ICe0At69R69Z+/Ne/9pzXmTmR30R97HNyHqnRw=</latexit><latexit sha1_base64="qFpDYzlHWEiNbdKclJQNHyCqQQo=">AAACEnicbZC9TgJBFIVn8R//UEubiWCiDdml0ZJooYWFJgImLJK7wyxMmJmdzMwayYZnsPFVbCw0xtbKzrdxQAoFTzLJl3PvzZ17IsWZsb7/5eXm5hcWl5ZX8qtr6xubha3tuklSTWiNJDzRNxEYypmkNcsspzdKUxARp42ofzqqN+6oNiyR13agaEtAV7KYEbDOahcOS+EZCAEhKKWT+1CBtgw47pYwM7h0cZuFTMZ2MCy1C0W/7I+FZyGYQBFNdNkufIadhKSCSks4GNMMfGVb2WgB4XSYD1NDFZA+dGnToQRBTSsbnzTE+87p4DjR7kmLx+7viQyEMQMRuU4BtmemayPzv1oztfFxK2NSpZZK8rMoTjm2CR7lgztMU2L5wAEQzdxfMemBBmJdinkXQjB98izUK+XA8VWlWD2ZxLGMdtEeOkABOkJVdI4uUQ0R9ICe0At69R69Z+/Ne/9pzXmTmR30R97HNyHqnRw=</latexit><latexit sha1_base64="qFpDYzlHWEiNbdKclJQNHyCqQQo=">AAACEnicbZC9TgJBFIVn8R//UEubiWCiDdml0ZJooYWFJgImLJK7wyxMmJmdzMwayYZnsPFVbCw0xtbKzrdxQAoFTzLJl3PvzZ17IsWZsb7/5eXm5hcWl5ZX8qtr6xubha3tuklSTWiNJDzRNxEYypmkNcsspzdKUxARp42ofzqqN+6oNiyR13agaEtAV7KYEbDOahcOS+EZCAEhKKWT+1CBtgw47pYwM7h0cZuFTMZ2MCy1C0W/7I+FZyGYQBFNdNkufIadhKSCSks4GNMMfGVb2WgB4XSYD1NDFZA+dGnToQRBTSsbnzTE+87p4DjR7kmLx+7viQyEMQMRuU4BtmemayPzv1oztfFxK2NSpZZK8rMoTjm2CR7lgztMU2L5wAEQzdxfMemBBmJdinkXQjB98izUK+XA8VWlWD2ZxLGMdtEeOkABOkJVdI4uUQ0R9ICe0At69R69Z+/Ne/9pzXmTmR30R97HNyHqnRw=</latexit>

R ⇡ @2g is L1
<latexit sha1_base64="xYFG1MV7Y7c62YmLQA+MiVJ8NCQ=">AAACD3icbZC7TsMwFIYdrqXcAowsFi2IqUq6wFjBwsBQEL1ITVs5rtNadWzLdhBV1Ddg4VVYGECIlZWNt8FpO0DLL1n69J9zdHz+UDKqjed9O0vLK6tr67mN/ObW9s6uu7df1yJRmNSwYEI1Q6QJo5zUDDWMNKUiKA4ZaYTDy6zeuCdKU8HvzEiSdoz6nEYUI2OtrntSvA2QlEo8BBIpQxHrlGG/CKmGxetOGlAemdG42HULXsmbCC6CP4MCmKnadb+CnsBJTLjBDGnd8j1p2mm2AjMyzgeJJhLhIeqTlkWOYqLb6eSeMTy2Tg9GQtnHDZy4vydSFGs9ikPbGSMz0PO1zPyv1kpMdN5OKZeJIRxPF0UJg0bALBzYo4pgw0YWEFbU/hXiAVIIGxth3obgz5+8CPVyybd8Uy5ULmZx5MAhOAKnwAdnoAKuQBXUAAaP4Bm8gjfnyXlx3p2PaeuSM5s5AH/kfP4AcdSboQ==</latexit><latexit sha1_base64="xYFG1MV7Y7c62YmLQA+MiVJ8NCQ=">AAACD3icbZC7TsMwFIYdrqXcAowsFi2IqUq6wFjBwsBQEL1ITVs5rtNadWzLdhBV1Ddg4VVYGECIlZWNt8FpO0DLL1n69J9zdHz+UDKqjed9O0vLK6tr67mN/ObW9s6uu7df1yJRmNSwYEI1Q6QJo5zUDDWMNKUiKA4ZaYTDy6zeuCdKU8HvzEiSdoz6nEYUI2OtrntSvA2QlEo8BBIpQxHrlGG/CKmGxetOGlAemdG42HULXsmbCC6CP4MCmKnadb+CnsBJTLjBDGnd8j1p2mm2AjMyzgeJJhLhIeqTlkWOYqLb6eSeMTy2Tg9GQtnHDZy4vydSFGs9ikPbGSMz0PO1zPyv1kpMdN5OKZeJIRxPF0UJg0bALBzYo4pgw0YWEFbU/hXiAVIIGxth3obgz5+8CPVyybd8Uy5ULmZx5MAhOAKnwAdnoAKuQBXUAAaP4Bm8gjfnyXlx3p2PaeuSM5s5AH/kfP4AcdSboQ==</latexit><latexit sha1_base64="xYFG1MV7Y7c62YmLQA+MiVJ8NCQ=">AAACD3icbZC7TsMwFIYdrqXcAowsFi2IqUq6wFjBwsBQEL1ITVs5rtNadWzLdhBV1Ddg4VVYGECIlZWNt8FpO0DLL1n69J9zdHz+UDKqjed9O0vLK6tr67mN/ObW9s6uu7df1yJRmNSwYEI1Q6QJo5zUDDWMNKUiKA4ZaYTDy6zeuCdKU8HvzEiSdoz6nEYUI2OtrntSvA2QlEo8BBIpQxHrlGG/CKmGxetOGlAemdG42HULXsmbCC6CP4MCmKnadb+CnsBJTLjBDGnd8j1p2mm2AjMyzgeJJhLhIeqTlkWOYqLb6eSeMTy2Tg9GQtnHDZy4vydSFGs9ikPbGSMz0PO1zPyv1kpMdN5OKZeJIRxPF0UJg0bALBzYo4pgw0YWEFbU/hXiAVIIGxth3obgz5+8CPVyybd8Uy5ULmZx5MAhOAKnwAdnoAKuQBXUAAaP4Bm8gjfnyXlx3p2PaeuSM5s5AH/kfP4AcdSboQ==</latexit><latexit sha1_base64="xYFG1MV7Y7c62YmLQA+MiVJ8NCQ=">AAACD3icbZC7TsMwFIYdrqXcAowsFi2IqUq6wFjBwsBQEL1ITVs5rtNadWzLdhBV1Ddg4VVYGECIlZWNt8FpO0DLL1n69J9zdHz+UDKqjed9O0vLK6tr67mN/ObW9s6uu7df1yJRmNSwYEI1Q6QJo5zUDDWMNKUiKA4ZaYTDy6zeuCdKU8HvzEiSdoz6nEYUI2OtrntSvA2QlEo8BBIpQxHrlGG/CKmGxetOGlAemdG42HULXsmbCC6CP4MCmKnadb+CnsBJTLjBDGnd8j1p2mm2AjMyzgeJJhLhIeqTlkWOYqLb6eSeMTy2Tg9GQtnHDZy4vydSFGs9ikPbGSMz0PO1zPyv1kpMdN5OKZeJIRxPF0UJg0bALBzYo4pgw0YWEFbU/hXiAVIIGxth3obgz5+8CPVyybd8Uy5ULmZx5MAhOAKnwAdnoAKuQBXUAAaP4Bm8gjfnyXlx3p2PaeuSM5s5AH/kfP4AcdSboQ==</latexit>

d� 2 L1
<latexit sha1_base64="+I5Gl4+YZkecMZiYE7W8oJin0Yg=">AAAB/nicbZDLSgMxFIYz9VbrbVRcuQkWwVWZEUGXRRe6cFHBXqAzljNppg1NMkOSEcpQ8FXcuFDErc/hzrcxvSy09UDIx/+fQ07+KOVMG8/7dgpLyyura8X10sbm1vaOu7vX0EmmCK2ThCeqFYGmnElaN8xw2koVBRFx2owGV2O/+UiVZom8N8OUhgJ6ksWMgLFSxz3oBtcgBARM4tuH3F6xGY46btmreJPCi+DPoIxmVeu4X0E3IZmg0hAOWrd9LzVhDsowwumoFGSapkAG0KNtixIE1WE+WX+Ej63SxXGi7JEGT9TfEzkIrYcisp0CTF/Pe2PxP6+dmfgizJlMM0MlmT4UZxybBI+zwF2mKDF8aAGIYnZXTPqggBibWMmG4M9/eREapxXf8t1ZuXo5i6OIDtEROkE+OkdVdINqqI4IytEzekVvzpPz4rw7H9PWgjOb2Ud/yvn8ASgdlZs=</latexit><latexit sha1_base64="+I5Gl4+YZkecMZiYE7W8oJin0Yg=">AAAB/nicbZDLSgMxFIYz9VbrbVRcuQkWwVWZEUGXRRe6cFHBXqAzljNppg1NMkOSEcpQ8FXcuFDErc/hzrcxvSy09UDIx/+fQ07+KOVMG8/7dgpLyyura8X10sbm1vaOu7vX0EmmCK2ThCeqFYGmnElaN8xw2koVBRFx2owGV2O/+UiVZom8N8OUhgJ6ksWMgLFSxz3oBtcgBARM4tuH3F6xGY46btmreJPCi+DPoIxmVeu4X0E3IZmg0hAOWrd9LzVhDsowwumoFGSapkAG0KNtixIE1WE+WX+Ej63SxXGi7JEGT9TfEzkIrYcisp0CTF/Pe2PxP6+dmfgizJlMM0MlmT4UZxybBI+zwF2mKDF8aAGIYnZXTPqggBibWMmG4M9/eREapxXf8t1ZuXo5i6OIDtEROkE+OkdVdINqqI4IytEzekVvzpPz4rw7H9PWgjOb2Ud/yvn8ASgdlZs=</latexit><latexit sha1_base64="+I5Gl4+YZkecMZiYE7W8oJin0Yg=">AAAB/nicbZDLSgMxFIYz9VbrbVRcuQkWwVWZEUGXRRe6cFHBXqAzljNppg1NMkOSEcpQ8FXcuFDErc/hzrcxvSy09UDIx/+fQ07+KOVMG8/7dgpLyyura8X10sbm1vaOu7vX0EmmCK2ThCeqFYGmnElaN8xw2koVBRFx2owGV2O/+UiVZom8N8OUhgJ6ksWMgLFSxz3oBtcgBARM4tuH3F6xGY46btmreJPCi+DPoIxmVeu4X0E3IZmg0hAOWrd9LzVhDsowwumoFGSapkAG0KNtixIE1WE+WX+Ej63SxXGi7JEGT9TfEzkIrYcisp0CTF/Pe2PxP6+dmfgizJlMM0MlmT4UZxybBI+zwF2mKDF8aAGIYnZXTPqggBibWMmG4M9/eREapxXf8t1ZuXo5i6OIDtEROkE+OkdVdINqqI4IytEzekVvzpPz4rw7H9PWgjOb2Ud/yvn8ASgdlZs=</latexit><latexit sha1_base64="+I5Gl4+YZkecMZiYE7W8oJin0Yg=">AAAB/nicbZDLSgMxFIYz9VbrbVRcuQkWwVWZEUGXRRe6cFHBXqAzljNppg1NMkOSEcpQ8FXcuFDErc/hzrcxvSy09UDIx/+fQ07+KOVMG8/7dgpLyyura8X10sbm1vaOu7vX0EmmCK2ThCeqFYGmnElaN8xw2koVBRFx2owGV2O/+UiVZom8N8OUhgJ6ksWMgLFSxz3oBtcgBARM4tuH3F6xGY46btmreJPCi+DPoIxmVeu4X0E3IZmg0hAOWrd9LzVhDsowwumoFGSapkAG0KNtixIE1WE+WX+Ej63SxXGi7JEGT9TfEzkIrYcisp0CTF/Pe2PxP6+dmfgizJlMM0MlmT4UZxybBI+zwF2mKDF8aAGIYnZXTPqggBibWMmG4M9/eREapxXf8t1ZuXo5i6OIDtEROkE+OkdVdINqqI4IytEzekVvzpPz4rw7H9PWgjOb2Ud/yvn8ASgdlZs=</latexit>



g is Lipschitz
<latexit sha1_base64="GKP8avoJi2o4MLb/VO0M2hds/GA=">AAAB+XicbZC7TgJBFIbP4g3xtmppMxFMrMgujZZEGwsLTOSSwIbMDrMwYfaSmbMkuOFNbCw0xtY3sfNtHGALBf9kki//OSfnzO8nUmh0nG+rsLG5tb1T3C3t7R8cHtnHJy0dp4rxJotlrDo+1VyKiDdRoOSdRHEa+pK3/fHtvN6ecKVFHD3iNOFeSIeRCASjaKy+bVeGFSI0uReJZiOBT3277FSdhcg6uDmUIVejb3/1BjFLQx4hk1Trrusk6GVUoWCSz0q9VPOEsjEd8q7BiIZce9ni8hm5MM6ABLEyL0KycH9PZDTUehr6pjOkONKrtbn5X62bYnDtZSJKUuQRWy4KUkkwJvMYyEAozlBODVCmhLmVsBFVlKEJq2RCcFe/vA6tWtU1/FAr12/yOIpwBudwCS5cQR3uoAFNYDCBZ3iFNyuzXqx362PZWrDymVP4I+vzB1NRks4=</latexit><latexit sha1_base64="GKP8avoJi2o4MLb/VO0M2hds/GA=">AAAB+XicbZC7TgJBFIbP4g3xtmppMxFMrMgujZZEGwsLTOSSwIbMDrMwYfaSmbMkuOFNbCw0xtY3sfNtHGALBf9kki//OSfnzO8nUmh0nG+rsLG5tb1T3C3t7R8cHtnHJy0dp4rxJotlrDo+1VyKiDdRoOSdRHEa+pK3/fHtvN6ecKVFHD3iNOFeSIeRCASjaKy+bVeGFSI0uReJZiOBT3277FSdhcg6uDmUIVejb3/1BjFLQx4hk1Trrusk6GVUoWCSz0q9VPOEsjEd8q7BiIZce9ni8hm5MM6ABLEyL0KycH9PZDTUehr6pjOkONKrtbn5X62bYnDtZSJKUuQRWy4KUkkwJvMYyEAozlBODVCmhLmVsBFVlKEJq2RCcFe/vA6tWtU1/FAr12/yOIpwBudwCS5cQR3uoAFNYDCBZ3iFNyuzXqx362PZWrDymVP4I+vzB1NRks4=</latexit><latexit sha1_base64="GKP8avoJi2o4MLb/VO0M2hds/GA=">AAAB+XicbZC7TgJBFIbP4g3xtmppMxFMrMgujZZEGwsLTOSSwIbMDrMwYfaSmbMkuOFNbCw0xtY3sfNtHGALBf9kki//OSfnzO8nUmh0nG+rsLG5tb1T3C3t7R8cHtnHJy0dp4rxJotlrDo+1VyKiDdRoOSdRHEa+pK3/fHtvN6ecKVFHD3iNOFeSIeRCASjaKy+bVeGFSI0uReJZiOBT3277FSdhcg6uDmUIVejb3/1BjFLQx4hk1Trrusk6GVUoWCSz0q9VPOEsjEd8q7BiIZce9ni8hm5MM6ABLEyL0KycH9PZDTUehr6pjOkONKrtbn5X62bYnDtZSJKUuQRWy4KUkkwJvMYyEAozlBODVCmhLmVsBFVlKEJq2RCcFe/vA6tWtU1/FAr12/yOIpwBudwCS5cQR3uoAFNYDCBZ3iFNyuzXqx362PZWrDymVP4I+vzB1NRks4=</latexit><latexit sha1_base64="GKP8avoJi2o4MLb/VO0M2hds/GA=">AAAB+XicbZC7TgJBFIbP4g3xtmppMxFMrMgujZZEGwsLTOSSwIbMDrMwYfaSmbMkuOFNbCw0xtY3sfNtHGALBf9kki//OSfnzO8nUmh0nG+rsLG5tb1T3C3t7R8cHtnHJy0dp4rxJotlrDo+1VyKiDdRoOSdRHEa+pK3/fHtvN6ecKVFHD3iNOFeSIeRCASjaKy+bVeGFSI0uReJZiOBT3277FSdhcg6uDmUIVejb3/1BjFLQx4hk1Trrusk6GVUoWCSz0q9VPOEsjEd8q7BiIZce9ni8hm5MM6ABLEyL0KycH9PZDTUehr6pjOkONKrtbn5X62bYnDtZSJKUuQRWy4KUkkwJvMYyEAozlBODVCmhLmVsBFVlKEJq2RCcFe/vA6tWtU1/FAr12/yOIpwBudwCS5cQR3uoAFNYDCBZ3iFNyuzXqx362PZWrDymVP4I+vzB1NRks4=</latexit>

� ⇡ @g is L1
<latexit sha1_base64="qFpDYzlHWEiNbdKclJQNHyCqQQo=">AAACEnicbZC9TgJBFIVn8R//UEubiWCiDdml0ZJooYWFJgImLJK7wyxMmJmdzMwayYZnsPFVbCw0xtbKzrdxQAoFTzLJl3PvzZ17IsWZsb7/5eXm5hcWl5ZX8qtr6xubha3tuklSTWiNJDzRNxEYypmkNcsspzdKUxARp42ofzqqN+6oNiyR13agaEtAV7KYEbDOahcOS+EZCAEhKKWT+1CBtgw47pYwM7h0cZuFTMZ2MCy1C0W/7I+FZyGYQBFNdNkufIadhKSCSks4GNMMfGVb2WgB4XSYD1NDFZA+dGnToQRBTSsbnzTE+87p4DjR7kmLx+7viQyEMQMRuU4BtmemayPzv1oztfFxK2NSpZZK8rMoTjm2CR7lgztMU2L5wAEQzdxfMemBBmJdinkXQjB98izUK+XA8VWlWD2ZxLGMdtEeOkABOkJVdI4uUQ0R9ICe0At69R69Z+/Ne/9pzXmTmR30R97HNyHqnRw=</latexit><latexit sha1_base64="qFpDYzlHWEiNbdKclJQNHyCqQQo=">AAACEnicbZC9TgJBFIVn8R//UEubiWCiDdml0ZJooYWFJgImLJK7wyxMmJmdzMwayYZnsPFVbCw0xtbKzrdxQAoFTzLJl3PvzZ17IsWZsb7/5eXm5hcWl5ZX8qtr6xubha3tuklSTWiNJDzRNxEYypmkNcsspzdKUxARp42ofzqqN+6oNiyR13agaEtAV7KYEbDOahcOS+EZCAEhKKWT+1CBtgw47pYwM7h0cZuFTMZ2MCy1C0W/7I+FZyGYQBFNdNkufIadhKSCSks4GNMMfGVb2WgB4XSYD1NDFZA+dGnToQRBTSsbnzTE+87p4DjR7kmLx+7viQyEMQMRuU4BtmemayPzv1oztfFxK2NSpZZK8rMoTjm2CR7lgztMU2L5wAEQzdxfMemBBmJdinkXQjB98izUK+XA8VWlWD2ZxLGMdtEeOkABOkJVdI4uUQ0R9ICe0At69R69Z+/Ne/9pzXmTmR30R97HNyHqnRw=</latexit><latexit sha1_base64="qFpDYzlHWEiNbdKclJQNHyCqQQo=">AAACEnicbZC9TgJBFIVn8R//UEubiWCiDdml0ZJooYWFJgImLJK7wyxMmJmdzMwayYZnsPFVbCw0xtbKzrdxQAoFTzLJl3PvzZ17IsWZsb7/5eXm5hcWl5ZX8qtr6xubha3tuklSTWiNJDzRNxEYypmkNcsspzdKUxARp42ofzqqN+6oNiyR13agaEtAV7KYEbDOahcOS+EZCAEhKKWT+1CBtgw47pYwM7h0cZuFTMZ2MCy1C0W/7I+FZyGYQBFNdNkufIadhKSCSks4GNMMfGVb2WgB4XSYD1NDFZA+dGnToQRBTSsbnzTE+87p4DjR7kmLx+7viQyEMQMRuU4BtmemayPzv1oztfFxK2NSpZZK8rMoTjm2CR7lgztMU2L5wAEQzdxfMemBBmJdinkXQjB98izUK+XA8VWlWD2ZxLGMdtEeOkABOkJVdI4uUQ0R9ICe0At69R69Z+/Ne/9pzXmTmR30R97HNyHqnRw=</latexit><latexit sha1_base64="qFpDYzlHWEiNbdKclJQNHyCqQQo=">AAACEnicbZC9TgJBFIVn8R//UEubiWCiDdml0ZJooYWFJgImLJK7wyxMmJmdzMwayYZnsPFVbCw0xtbKzrdxQAoFTzLJl3PvzZ17IsWZsb7/5eXm5hcWl5ZX8qtr6xubha3tuklSTWiNJDzRNxEYypmkNcsspzdKUxARp42ofzqqN+6oNiyR13agaEtAV7KYEbDOahcOS+EZCAEhKKWT+1CBtgw47pYwM7h0cZuFTMZ2MCy1C0W/7I+FZyGYQBFNdNkufIadhKSCSks4GNMMfGVb2WgB4XSYD1NDFZA+dGnToQRBTSsbnzTE+87p4DjR7kmLx+7viQyEMQMRuU4BtmemayPzv1oztfFxK2NSpZZK8rMoTjm2CR7lgztMU2L5wAEQzdxfMemBBmJdinkXQjB98izUK+XA8VWlWD2ZxLGMdtEeOkABOkJVdI4uUQ0R9ICe0At69R69Z+/Ne/9pzXmTmR30R97HNyHqnRw=</latexit>

R ⇡ @2g is L1
<latexit sha1_base64="xYFG1MV7Y7c62YmLQA+MiVJ8NCQ=">AAACD3icbZC7TsMwFIYdrqXcAowsFi2IqUq6wFjBwsBQEL1ITVs5rtNadWzLdhBV1Ddg4VVYGECIlZWNt8FpO0DLL1n69J9zdHz+UDKqjed9O0vLK6tr67mN/ObW9s6uu7df1yJRmNSwYEI1Q6QJo5zUDDWMNKUiKA4ZaYTDy6zeuCdKU8HvzEiSdoz6nEYUI2OtrntSvA2QlEo8BBIpQxHrlGG/CKmGxetOGlAemdG42HULXsmbCC6CP4MCmKnadb+CnsBJTLjBDGnd8j1p2mm2AjMyzgeJJhLhIeqTlkWOYqLb6eSeMTy2Tg9GQtnHDZy4vydSFGs9ikPbGSMz0PO1zPyv1kpMdN5OKZeJIRxPF0UJg0bALBzYo4pgw0YWEFbU/hXiAVIIGxth3obgz5+8CPVyybd8Uy5ULmZx5MAhOAKnwAdnoAKuQBXUAAaP4Bm8gjfnyXlx3p2PaeuSM5s5AH/kfP4AcdSboQ==</latexit><latexit sha1_base64="xYFG1MV7Y7c62YmLQA+MiVJ8NCQ=">AAACD3icbZC7TsMwFIYdrqXcAowsFi2IqUq6wFjBwsBQEL1ITVs5rtNadWzLdhBV1Ddg4VVYGECIlZWNt8FpO0DLL1n69J9zdHz+UDKqjed9O0vLK6tr67mN/ObW9s6uu7df1yJRmNSwYEI1Q6QJo5zUDDWMNKUiKA4ZaYTDy6zeuCdKU8HvzEiSdoz6nEYUI2OtrntSvA2QlEo8BBIpQxHrlGG/CKmGxetOGlAemdG42HULXsmbCC6CP4MCmKnadb+CnsBJTLjBDGnd8j1p2mm2AjMyzgeJJhLhIeqTlkWOYqLb6eSeMTy2Tg9GQtnHDZy4vydSFGs9ikPbGSMz0PO1zPyv1kpMdN5OKZeJIRxPF0UJg0bALBzYo4pgw0YWEFbU/hXiAVIIGxth3obgz5+8CPVyybd8Uy5ULmZx5MAhOAKnwAdnoAKuQBXUAAaP4Bm8gjfnyXlx3p2PaeuSM5s5AH/kfP4AcdSboQ==</latexit><latexit sha1_base64="xYFG1MV7Y7c62YmLQA+MiVJ8NCQ=">AAACD3icbZC7TsMwFIYdrqXcAowsFi2IqUq6wFjBwsBQEL1ITVs5rtNadWzLdhBV1Ddg4VVYGECIlZWNt8FpO0DLL1n69J9zdHz+UDKqjed9O0vLK6tr67mN/ObW9s6uu7df1yJRmNSwYEI1Q6QJo5zUDDWMNKUiKA4ZaYTDy6zeuCdKU8HvzEiSdoz6nEYUI2OtrntSvA2QlEo8BBIpQxHrlGG/CKmGxetOGlAemdG42HULXsmbCC6CP4MCmKnadb+CnsBJTLjBDGnd8j1p2mm2AjMyzgeJJhLhIeqTlkWOYqLb6eSeMTy2Tg9GQtnHDZy4vydSFGs9ikPbGSMz0PO1zPyv1kpMdN5OKZeJIRxPF0UJg0bALBzYo4pgw0YWEFbU/hXiAVIIGxth3obgz5+8CPVyybd8Uy5ULmZx5MAhOAKnwAdnoAKuQBXUAAaP4Bm8gjfnyXlx3p2PaeuSM5s5AH/kfP4AcdSboQ==</latexit><latexit sha1_base64="xYFG1MV7Y7c62YmLQA+MiVJ8NCQ=">AAACD3icbZC7TsMwFIYdrqXcAowsFi2IqUq6wFjBwsBQEL1ITVs5rtNadWzLdhBV1Ddg4VVYGECIlZWNt8FpO0DLL1n69J9zdHz+UDKqjed9O0vLK6tr67mN/ObW9s6uu7df1yJRmNSwYEI1Q6QJo5zUDDWMNKUiKA4ZaYTDy6zeuCdKU8HvzEiSdoz6nEYUI2OtrntSvA2QlEo8BBIpQxHrlGG/CKmGxetOGlAemdG42HULXsmbCC6CP4MCmKnadb+CnsBJTLjBDGnd8j1p2mm2AjMyzgeJJhLhIeqTlkWOYqLb6eSeMTy2Tg9GQtnHDZy4vydSFGs9ikPbGSMz0PO1zPyv1kpMdN5OKZeJIRxPF0UJg0bALBzYo4pgw0YWEFbU/hXiAVIIGxth3obgz5+8CPVyybd8Uy5ULmZx5MAhOAKnwAdnoAKuQBXUAAaP4Bm8gjfnyXlx3p2PaeuSM5s5AH/kfP4AcdSboQ==</latexit>

d� 2 L1
<latexit sha1_base64="+I5Gl4+YZkecMZiYE7W8oJin0Yg=">AAAB/nicbZDLSgMxFIYz9VbrbVRcuQkWwVWZEUGXRRe6cFHBXqAzljNppg1NMkOSEcpQ8FXcuFDErc/hzrcxvSy09UDIx/+fQ07+KOVMG8/7dgpLyyura8X10sbm1vaOu7vX0EmmCK2ThCeqFYGmnElaN8xw2koVBRFx2owGV2O/+UiVZom8N8OUhgJ6ksWMgLFSxz3oBtcgBARM4tuH3F6xGY46btmreJPCi+DPoIxmVeu4X0E3IZmg0hAOWrd9LzVhDsowwumoFGSapkAG0KNtixIE1WE+WX+Ej63SxXGi7JEGT9TfEzkIrYcisp0CTF/Pe2PxP6+dmfgizJlMM0MlmT4UZxybBI+zwF2mKDF8aAGIYnZXTPqggBibWMmG4M9/eREapxXf8t1ZuXo5i6OIDtEROkE+OkdVdINqqI4IytEzekVvzpPz4rw7H9PWgjOb2Ud/yvn8ASgdlZs=</latexit><latexit sha1_base64="+I5Gl4+YZkecMZiYE7W8oJin0Yg=">AAAB/nicbZDLSgMxFIYz9VbrbVRcuQkWwVWZEUGXRRe6cFHBXqAzljNppg1NMkOSEcpQ8FXcuFDErc/hzrcxvSy09UDIx/+fQ07+KOVMG8/7dgpLyyura8X10sbm1vaOu7vX0EmmCK2ThCeqFYGmnElaN8xw2koVBRFx2owGV2O/+UiVZom8N8OUhgJ6ksWMgLFSxz3oBtcgBARM4tuH3F6xGY46btmreJPCi+DPoIxmVeu4X0E3IZmg0hAOWrd9LzVhDsowwumoFGSapkAG0KNtixIE1WE+WX+Ej63SxXGi7JEGT9TfEzkIrYcisp0CTF/Pe2PxP6+dmfgizJlMM0MlmT4UZxybBI+zwF2mKDF8aAGIYnZXTPqggBibWMmG4M9/eREapxXf8t1ZuXo5i6OIDtEROkE+OkdVdINqqI4IytEzekVvzpPz4rw7H9PWgjOb2Ud/yvn8ASgdlZs=</latexit><latexit sha1_base64="+I5Gl4+YZkecMZiYE7W8oJin0Yg=">AAAB/nicbZDLSgMxFIYz9VbrbVRcuQkWwVWZEUGXRRe6cFHBXqAzljNppg1NMkOSEcpQ8FXcuFDErc/hzrcxvSy09UDIx/+fQ07+KOVMG8/7dgpLyyura8X10sbm1vaOu7vX0EmmCK2ThCeqFYGmnElaN8xw2koVBRFx2owGV2O/+UiVZom8N8OUhgJ6ksWMgLFSxz3oBtcgBARM4tuH3F6xGY46btmreJPCi+DPoIxmVeu4X0E3IZmg0hAOWrd9LzVhDsowwumoFGSapkAG0KNtixIE1WE+WX+Ej63SxXGi7JEGT9TfEzkIrYcisp0CTF/Pe2PxP6+dmfgizJlMM0MlmT4UZxybBI+zwF2mKDF8aAGIYnZXTPqggBibWMmG4M9/eREapxXf8t1ZuXo5i6OIDtEROkE+OkdVdINqqI4IytEzekVvzpPz4rw7H9PWgjOb2Ud/yvn8ASgdlZs=</latexit><latexit sha1_base64="+I5Gl4+YZkecMZiYE7W8oJin0Yg=">AAAB/nicbZDLSgMxFIYz9VbrbVRcuQkWwVWZEUGXRRe6cFHBXqAzljNppg1NMkOSEcpQ8FXcuFDErc/hzrcxvSy09UDIx/+fQ07+KOVMG8/7dgpLyyura8X10sbm1vaOu7vX0EmmCK2ThCeqFYGmnElaN8xw2koVBRFx2owGV2O/+UiVZom8N8OUhgJ6ksWMgLFSxz3oBtcgBARM4tuH3F6xGY46btmreJPCi+DPoIxmVeu4X0E3IZmg0hAOWrd9LzVhDsowwumoFGSapkAG0KNtixIE1WE+WX+Ej63SxXGi7JEGT9TfEzkIrYcisp0CTF/Pe2PxP6+dmfgizJlMM0MlmT4UZxybBI+zwF2mKDF8aAGIYnZXTPqggBibWMmG4M9/eREapxXf8t1ZuXo5i6OIDtEROkE+OkdVdINqqI4IytEzekVvzpPz4rw7H9PWgjOb2Ud/yvn8ASgdlZs=</latexit>

Thus for Shock-Waves something is special:

In SSC…The curvature is  only one 
derivative less smooth than      …g

<latexit sha1_base64="ncz2rDghx1vbTO9DQirCRlsbuOY=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjreZoUK64VXchsg5eDhXI1RiUv/rDmKURSsME1brnuYnxM6oMZwJnpX6qMaFsQkfYsyhphNrPFovOyIV1hiSMlX3SkIX7eyKjkdbTKLCdETVjvVqbm//VeqkJb/yMyyQ1KNnyozAVxMRkfjUZcoXMiKkFyhS3uxI2pooyY7Mp2RC81ZPXoX1V9Sw3ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9yPn8AzHeM6w==</latexit><latexit sha1_base64="ncz2rDghx1vbTO9DQirCRlsbuOY=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjreZoUK64VXchsg5eDhXI1RiUv/rDmKURSsME1brnuYnxM6oMZwJnpX6qMaFsQkfYsyhphNrPFovOyIV1hiSMlX3SkIX7eyKjkdbTKLCdETVjvVqbm//VeqkJb/yMyyQ1KNnyozAVxMRkfjUZcoXMiKkFyhS3uxI2pooyY7Mp2RC81ZPXoX1V9Sw3ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9yPn8AzHeM6w==</latexit><latexit sha1_base64="ncz2rDghx1vbTO9DQirCRlsbuOY=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjreZoUK64VXchsg5eDhXI1RiUv/rDmKURSsME1brnuYnxM6oMZwJnpX6qMaFsQkfYsyhphNrPFovOyIV1hiSMlX3SkIX7eyKjkdbTKLCdETVjvVqbm//VeqkJb/yMyyQ1KNnyozAVxMRkfjUZcoXMiKkFyhS3uxI2pooyY7Mp2RC81ZPXoX1V9Sw3ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9yPn8AzHeM6w==</latexit><latexit sha1_base64="ncz2rDghx1vbTO9DQirCRlsbuOY=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjreZoUK64VXchsg5eDhXI1RiUv/rDmKURSsME1brnuYnxM6oMZwJnpX6qMaFsQkfYsyhphNrPFovOyIV1hiSMlX3SkIX7eyKjkdbTKLCdETVjvVqbm//VeqkJb/yMyyQ1KNnyozAVxMRkfjUZcoXMiKkFyhS3uxI2pooyY7Mp2RC81ZPXoX1V9Sw3ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9yPn8AzHeM6w==</latexit>



So all delta functions cancel out in d�
<latexit sha1_base64="7pl/2XjHmDI+rjR16pjFGcSOAm0=">AAAB7nicbZBNS8NAEIYn9avWr6pHL8EieCqJCHosetBjBfsBbSiTzaZdursJuxuhhP4ILx4U8erv8ea/cdvmoK0vLDy8M8POvGHKmTae9+2U1tY3NrfK25Wd3b39g+rhUVsnmSK0RRKeqG6ImnImacsww2k3VRRFyGknHN/O6p0nqjRL5KOZpDQQOJQsZgSNtTpR/w6FwEG15tW9udxV8AuoQaHmoPrVjxKSCSoN4ah1z/dSE+SoDCOcTiv9TNMUyRiHtGdRoqA6yOfrTt0z60RunCj7pHHn7u+JHIXWExHaToFmpJdrM/O/Wi8z8XWQM5lmhkqy+CjOuGsSd3a7GzFFieETC0gUs7u6ZIQKibEJVWwI/vLJq9C+qPuWHy5rjZsijjKcwCmcgw9X0IB7aEILCIzhGV7hzUmdF+fd+Vi0lpxi5hj+yPn8ARTSj2M=</latexit><latexit sha1_base64="7pl/2XjHmDI+rjR16pjFGcSOAm0=">AAAB7nicbZBNS8NAEIYn9avWr6pHL8EieCqJCHosetBjBfsBbSiTzaZdursJuxuhhP4ILx4U8erv8ea/cdvmoK0vLDy8M8POvGHKmTae9+2U1tY3NrfK25Wd3b39g+rhUVsnmSK0RRKeqG6ImnImacsww2k3VRRFyGknHN/O6p0nqjRL5KOZpDQQOJQsZgSNtTpR/w6FwEG15tW9udxV8AuoQaHmoPrVjxKSCSoN4ah1z/dSE+SoDCOcTiv9TNMUyRiHtGdRoqA6yOfrTt0z60RunCj7pHHn7u+JHIXWExHaToFmpJdrM/O/Wi8z8XWQM5lmhkqy+CjOuGsSd3a7GzFFieETC0gUs7u6ZIQKibEJVWwI/vLJq9C+qPuWHy5rjZsijjKcwCmcgw9X0IB7aEILCIzhGV7hzUmdF+fd+Vi0lpxi5hj+yPn8ARTSj2M=</latexit><latexit sha1_base64="7pl/2XjHmDI+rjR16pjFGcSOAm0=">AAAB7nicbZBNS8NAEIYn9avWr6pHL8EieCqJCHosetBjBfsBbSiTzaZdursJuxuhhP4ILx4U8erv8ea/cdvmoK0vLDy8M8POvGHKmTae9+2U1tY3NrfK25Wd3b39g+rhUVsnmSK0RRKeqG6ImnImacsww2k3VRRFyGknHN/O6p0nqjRL5KOZpDQQOJQsZgSNtTpR/w6FwEG15tW9udxV8AuoQaHmoPrVjxKSCSoN4ah1z/dSE+SoDCOcTiv9TNMUyRiHtGdRoqA6yOfrTt0z60RunCj7pHHn7u+JHIXWExHaToFmpJdrM/O/Wi8z8XWQM5lmhkqy+CjOuGsSd3a7GzFFieETC0gUs7u6ZIQKibEJVWwI/vLJq9C+qPuWHy5rjZsijjKcwCmcgw9X0IB7aEILCIzhGV7hzUmdF+fd+Vi0lpxi5hj+yPn8ARTSj2M=</latexit><latexit sha1_base64="7pl/2XjHmDI+rjR16pjFGcSOAm0=">AAAB7nicbZBNS8NAEIYn9avWr6pHL8EieCqJCHosetBjBfsBbSiTzaZdursJuxuhhP4ILx4U8erv8ea/cdvmoK0vLDy8M8POvGHKmTae9+2U1tY3NrfK25Wd3b39g+rhUVsnmSK0RRKeqG6ImnImacsww2k3VRRFyGknHN/O6p0nqjRL5KOZpDQQOJQsZgSNtTpR/w6FwEG15tW9udxV8AuoQaHmoPrVjxKSCSoN4ah1z/dSE+SoDCOcTiv9TNMUyRiHtGdRoqA6yOfrTt0z60RunCj7pHHn7u+JHIXWExHaToFmpJdrM/O/Wi8z8XWQM5lmhkqy+CjOuGsSd3a7GzFFieETC0gUs7u6ZIQKibEJVWwI/vLJq9C+qPuWHy5rjZsijjKcwCmcgw9X0IB7aEILCIzhGV7hzUmdF+fd+Vi0lpxi5hj+yPn8ARTSj2M=</latexit>

g is Lipschitz
<latexit sha1_base64="GKP8avoJi2o4MLb/VO0M2hds/GA=">AAAB+XicbZC7TgJBFIbP4g3xtmppMxFMrMgujZZEGwsLTOSSwIbMDrMwYfaSmbMkuOFNbCw0xtY3sfNtHGALBf9kki//OSfnzO8nUmh0nG+rsLG5tb1T3C3t7R8cHtnHJy0dp4rxJotlrDo+1VyKiDdRoOSdRHEa+pK3/fHtvN6ecKVFHD3iNOFeSIeRCASjaKy+bVeGFSI0uReJZiOBT3277FSdhcg6uDmUIVejb3/1BjFLQx4hk1Trrusk6GVUoWCSz0q9VPOEsjEd8q7BiIZce9ni8hm5MM6ABLEyL0KycH9PZDTUehr6pjOkONKrtbn5X62bYnDtZSJKUuQRWy4KUkkwJvMYyEAozlBODVCmhLmVsBFVlKEJq2RCcFe/vA6tWtU1/FAr12/yOIpwBudwCS5cQR3uoAFNYDCBZ3iFNyuzXqx362PZWrDymVP4I+vzB1NRks4=</latexit><latexit sha1_base64="GKP8avoJi2o4MLb/VO0M2hds/GA=">AAAB+XicbZC7TgJBFIbP4g3xtmppMxFMrMgujZZEGwsLTOSSwIbMDrMwYfaSmbMkuOFNbCw0xtY3sfNtHGALBf9kki//OSfnzO8nUmh0nG+rsLG5tb1T3C3t7R8cHtnHJy0dp4rxJotlrDo+1VyKiDdRoOSdRHEa+pK3/fHtvN6ecKVFHD3iNOFeSIeRCASjaKy+bVeGFSI0uReJZiOBT3277FSdhcg6uDmUIVejb3/1BjFLQx4hk1Trrusk6GVUoWCSz0q9VPOEsjEd8q7BiIZce9ni8hm5MM6ABLEyL0KycH9PZDTUehr6pjOkONKrtbn5X62bYnDtZSJKUuQRWy4KUkkwJvMYyEAozlBODVCmhLmVsBFVlKEJq2RCcFe/vA6tWtU1/FAr12/yOIpwBudwCS5cQR3uoAFNYDCBZ3iFNyuzXqx362PZWrDymVP4I+vzB1NRks4=</latexit><latexit sha1_base64="GKP8avoJi2o4MLb/VO0M2hds/GA=">AAAB+XicbZC7TgJBFIbP4g3xtmppMxFMrMgujZZEGwsLTOSSwIbMDrMwYfaSmbMkuOFNbCw0xtY3sfNtHGALBf9kki//OSfnzO8nUmh0nG+rsLG5tb1T3C3t7R8cHtnHJy0dp4rxJotlrDo+1VyKiDdRoOSdRHEa+pK3/fHtvN6ecKVFHD3iNOFeSIeRCASjaKy+bVeGFSI0uReJZiOBT3277FSdhcg6uDmUIVejb3/1BjFLQx4hk1Trrusk6GVUoWCSz0q9VPOEsjEd8q7BiIZce9ni8hm5MM6ABLEyL0KycH9PZDTUehr6pjOkONKrtbn5X62bYnDtZSJKUuQRWy4KUkkwJvMYyEAozlBODVCmhLmVsBFVlKEJq2RCcFe/vA6tWtU1/FAr12/yOIpwBudwCS5cQR3uoAFNYDCBZ3iFNyuzXqx362PZWrDymVP4I+vzB1NRks4=</latexit><latexit sha1_base64="GKP8avoJi2o4MLb/VO0M2hds/GA=">AAAB+XicbZC7TgJBFIbP4g3xtmppMxFMrMgujZZEGwsLTOSSwIbMDrMwYfaSmbMkuOFNbCw0xtY3sfNtHGALBf9kki//OSfnzO8nUmh0nG+rsLG5tb1T3C3t7R8cHtnHJy0dp4rxJotlrDo+1VyKiDdRoOSdRHEa+pK3/fHtvN6ecKVFHD3iNOFeSIeRCASjaKy+bVeGFSI0uReJZiOBT3277FSdhcg6uDmUIVejb3/1BjFLQx4hk1Trrusk6GVUoWCSz0q9VPOEsjEd8q7BiIZce9ni8hm5MM6ABLEyL0KycH9PZDTUehr6pjOkONKrtbn5X62bYnDtZSJKUuQRWy4KUkkwJvMYyEAozlBODVCmhLmVsBFVlKEJq2RCcFe/vA6tWtU1/FAr12/yOIpwBudwCS5cQR3uoAFNYDCBZ3iFNyuzXqx362PZWrDymVP4I+vzB1NRks4=</latexit>

� ⇡ @g is L1
<latexit sha1_base64="qFpDYzlHWEiNbdKclJQNHyCqQQo=">AAACEnicbZC9TgJBFIVn8R//UEubiWCiDdml0ZJooYWFJgImLJK7wyxMmJmdzMwayYZnsPFVbCw0xtbKzrdxQAoFTzLJl3PvzZ17IsWZsb7/5eXm5hcWl5ZX8qtr6xubha3tuklSTWiNJDzRNxEYypmkNcsspzdKUxARp42ofzqqN+6oNiyR13agaEtAV7KYEbDOahcOS+EZCAEhKKWT+1CBtgw47pYwM7h0cZuFTMZ2MCy1C0W/7I+FZyGYQBFNdNkufIadhKSCSks4GNMMfGVb2WgB4XSYD1NDFZA+dGnToQRBTSsbnzTE+87p4DjR7kmLx+7viQyEMQMRuU4BtmemayPzv1oztfFxK2NSpZZK8rMoTjm2CR7lgztMU2L5wAEQzdxfMemBBmJdinkXQjB98izUK+XA8VWlWD2ZxLGMdtEeOkABOkJVdI4uUQ0R9ICe0At69R69Z+/Ne/9pzXmTmR30R97HNyHqnRw=</latexit><latexit sha1_base64="qFpDYzlHWEiNbdKclJQNHyCqQQo=">AAACEnicbZC9TgJBFIVn8R//UEubiWCiDdml0ZJooYWFJgImLJK7wyxMmJmdzMwayYZnsPFVbCw0xtbKzrdxQAoFTzLJl3PvzZ17IsWZsb7/5eXm5hcWl5ZX8qtr6xubha3tuklSTWiNJDzRNxEYypmkNcsspzdKUxARp42ofzqqN+6oNiyR13agaEtAV7KYEbDOahcOS+EZCAEhKKWT+1CBtgw47pYwM7h0cZuFTMZ2MCy1C0W/7I+FZyGYQBFNdNkufIadhKSCSks4GNMMfGVb2WgB4XSYD1NDFZA+dGnToQRBTSsbnzTE+87p4DjR7kmLx+7viQyEMQMRuU4BtmemayPzv1oztfFxK2NSpZZK8rMoTjm2CR7lgztMU2L5wAEQzdxfMemBBmJdinkXQjB98izUK+XA8VWlWD2ZxLGMdtEeOkABOkJVdI4uUQ0R9ICe0At69R69Z+/Ne/9pzXmTmR30R97HNyHqnRw=</latexit><latexit sha1_base64="qFpDYzlHWEiNbdKclJQNHyCqQQo=">AAACEnicbZC9TgJBFIVn8R//UEubiWCiDdml0ZJooYWFJgImLJK7wyxMmJmdzMwayYZnsPFVbCw0xtbKzrdxQAoFTzLJl3PvzZ17IsWZsb7/5eXm5hcWl5ZX8qtr6xubha3tuklSTWiNJDzRNxEYypmkNcsspzdKUxARp42ofzqqN+6oNiyR13agaEtAV7KYEbDOahcOS+EZCAEhKKWT+1CBtgw47pYwM7h0cZuFTMZ2MCy1C0W/7I+FZyGYQBFNdNkufIadhKSCSks4GNMMfGVb2WgB4XSYD1NDFZA+dGnToQRBTSsbnzTE+87p4DjR7kmLx+7viQyEMQMRuU4BtmemayPzv1oztfFxK2NSpZZK8rMoTjm2CR7lgztMU2L5wAEQzdxfMemBBmJdinkXQjB98izUK+XA8VWlWD2ZxLGMdtEeOkABOkJVdI4uUQ0R9ICe0At69R69Z+/Ne/9pzXmTmR30R97HNyHqnRw=</latexit><latexit sha1_base64="qFpDYzlHWEiNbdKclJQNHyCqQQo=">AAACEnicbZC9TgJBFIVn8R//UEubiWCiDdml0ZJooYWFJgImLJK7wyxMmJmdzMwayYZnsPFVbCw0xtbKzrdxQAoFTzLJl3PvzZ17IsWZsb7/5eXm5hcWl5ZX8qtr6xubha3tuklSTWiNJDzRNxEYypmkNcsspzdKUxARp42ofzqqN+6oNiyR13agaEtAV7KYEbDOahcOS+EZCAEhKKWT+1CBtgw47pYwM7h0cZuFTMZ2MCy1C0W/7I+FZyGYQBFNdNkufIadhKSCSks4GNMMfGVb2WgB4XSYD1NDFZA+dGnToQRBTSsbnzTE+87p4DjR7kmLx+7viQyEMQMRuU4BtmemayPzv1oztfFxK2NSpZZK8rMoTjm2CR7lgztMU2L5wAEQzdxfMemBBmJdinkXQjB98izUK+XA8VWlWD2ZxLGMdtEeOkABOkJVdI4uUQ0R9ICe0At69R69Z+/Ne/9pzXmTmR30R97HNyHqnRw=</latexit>

R ⇡ @2g is L1
<latexit sha1_base64="xYFG1MV7Y7c62YmLQA+MiVJ8NCQ=">AAACD3icbZC7TsMwFIYdrqXcAowsFi2IqUq6wFjBwsBQEL1ITVs5rtNadWzLdhBV1Ddg4VVYGECIlZWNt8FpO0DLL1n69J9zdHz+UDKqjed9O0vLK6tr67mN/ObW9s6uu7df1yJRmNSwYEI1Q6QJo5zUDDWMNKUiKA4ZaYTDy6zeuCdKU8HvzEiSdoz6nEYUI2OtrntSvA2QlEo8BBIpQxHrlGG/CKmGxetOGlAemdG42HULXsmbCC6CP4MCmKnadb+CnsBJTLjBDGnd8j1p2mm2AjMyzgeJJhLhIeqTlkWOYqLb6eSeMTy2Tg9GQtnHDZy4vydSFGs9ikPbGSMz0PO1zPyv1kpMdN5OKZeJIRxPF0UJg0bALBzYo4pgw0YWEFbU/hXiAVIIGxth3obgz5+8CPVyybd8Uy5ULmZx5MAhOAKnwAdnoAKuQBXUAAaP4Bm8gjfnyXlx3p2PaeuSM5s5AH/kfP4AcdSboQ==</latexit><latexit sha1_base64="xYFG1MV7Y7c62YmLQA+MiVJ8NCQ=">AAACD3icbZC7TsMwFIYdrqXcAowsFi2IqUq6wFjBwsBQEL1ITVs5rtNadWzLdhBV1Ddg4VVYGECIlZWNt8FpO0DLL1n69J9zdHz+UDKqjed9O0vLK6tr67mN/ObW9s6uu7df1yJRmNSwYEI1Q6QJo5zUDDWMNKUiKA4ZaYTDy6zeuCdKU8HvzEiSdoz6nEYUI2OtrntSvA2QlEo8BBIpQxHrlGG/CKmGxetOGlAemdG42HULXsmbCC6CP4MCmKnadb+CnsBJTLjBDGnd8j1p2mm2AjMyzgeJJhLhIeqTlkWOYqLb6eSeMTy2Tg9GQtnHDZy4vydSFGs9ikPbGSMz0PO1zPyv1kpMdN5OKZeJIRxPF0UJg0bALBzYo4pgw0YWEFbU/hXiAVIIGxth3obgz5+8CPVyybd8Uy5ULmZx5MAhOAKnwAdnoAKuQBXUAAaP4Bm8gjfnyXlx3p2PaeuSM5s5AH/kfP4AcdSboQ==</latexit><latexit sha1_base64="xYFG1MV7Y7c62YmLQA+MiVJ8NCQ=">AAACD3icbZC7TsMwFIYdrqXcAowsFi2IqUq6wFjBwsBQEL1ITVs5rtNadWzLdhBV1Ddg4VVYGECIlZWNt8FpO0DLL1n69J9zdHz+UDKqjed9O0vLK6tr67mN/ObW9s6uu7df1yJRmNSwYEI1Q6QJo5zUDDWMNKUiKA4ZaYTDy6zeuCdKU8HvzEiSdoz6nEYUI2OtrntSvA2QlEo8BBIpQxHrlGG/CKmGxetOGlAemdG42HULXsmbCC6CP4MCmKnadb+CnsBJTLjBDGnd8j1p2mm2AjMyzgeJJhLhIeqTlkWOYqLb6eSeMTy2Tg9GQtnHDZy4vydSFGs9ikPbGSMz0PO1zPyv1kpMdN5OKZeJIRxPF0UJg0bALBzYo4pgw0YWEFbU/hXiAVIIGxth3obgz5+8CPVyybd8Uy5ULmZx5MAhOAKnwAdnoAKuQBXUAAaP4Bm8gjfnyXlx3p2PaeuSM5s5AH/kfP4AcdSboQ==</latexit><latexit sha1_base64="xYFG1MV7Y7c62YmLQA+MiVJ8NCQ=">AAACD3icbZC7TsMwFIYdrqXcAowsFi2IqUq6wFjBwsBQEL1ITVs5rtNadWzLdhBV1Ddg4VVYGECIlZWNt8FpO0DLL1n69J9zdHz+UDKqjed9O0vLK6tr67mN/ObW9s6uu7df1yJRmNSwYEI1Q6QJo5zUDDWMNKUiKA4ZaYTDy6zeuCdKU8HvzEiSdoz6nEYUI2OtrntSvA2QlEo8BBIpQxHrlGG/CKmGxetOGlAemdG42HULXsmbCC6CP4MCmKnadb+CnsBJTLjBDGnd8j1p2mm2AjMyzgeJJhLhIeqTlkWOYqLb6eSeMTy2Tg9GQtnHDZy4vydSFGs9ikPbGSMz0PO1zPyv1kpMdN5OKZeJIRxPF0UJg0bALBzYo4pgw0YWEFbU/hXiAVIIGxth3obgz5+8CPVyybd8Uy5ULmZx5MAhOAKnwAdnoAKuQBXUAAaP4Bm8gjfnyXlx3p2PaeuSM5s5AH/kfP4AcdSboQ==</latexit>

d� 2 L1
<latexit sha1_base64="+I5Gl4+YZkecMZiYE7W8oJin0Yg=">AAAB/nicbZDLSgMxFIYz9VbrbVRcuQkWwVWZEUGXRRe6cFHBXqAzljNppg1NMkOSEcpQ8FXcuFDErc/hzrcxvSy09UDIx/+fQ07+KOVMG8/7dgpLyyura8X10sbm1vaOu7vX0EmmCK2ThCeqFYGmnElaN8xw2koVBRFx2owGV2O/+UiVZom8N8OUhgJ6ksWMgLFSxz3oBtcgBARM4tuH3F6xGY46btmreJPCi+DPoIxmVeu4X0E3IZmg0hAOWrd9LzVhDsowwumoFGSapkAG0KNtixIE1WE+WX+Ej63SxXGi7JEGT9TfEzkIrYcisp0CTF/Pe2PxP6+dmfgizJlMM0MlmT4UZxybBI+zwF2mKDF8aAGIYnZXTPqggBibWMmG4M9/eREapxXf8t1ZuXo5i6OIDtEROkE+OkdVdINqqI4IytEzekVvzpPz4rw7H9PWgjOb2Ud/yvn8ASgdlZs=</latexit><latexit sha1_base64="+I5Gl4+YZkecMZiYE7W8oJin0Yg=">AAAB/nicbZDLSgMxFIYz9VbrbVRcuQkWwVWZEUGXRRe6cFHBXqAzljNppg1NMkOSEcpQ8FXcuFDErc/hzrcxvSy09UDIx/+fQ07+KOVMG8/7dgpLyyura8X10sbm1vaOu7vX0EmmCK2ThCeqFYGmnElaN8xw2koVBRFx2owGV2O/+UiVZom8N8OUhgJ6ksWMgLFSxz3oBtcgBARM4tuH3F6xGY46btmreJPCi+DPoIxmVeu4X0E3IZmg0hAOWrd9LzVhDsowwumoFGSapkAG0KNtixIE1WE+WX+Ej63SxXGi7JEGT9TfEzkIrYcisp0CTF/Pe2PxP6+dmfgizJlMM0MlmT4UZxybBI+zwF2mKDF8aAGIYnZXTPqggBibWMmG4M9/eREapxXf8t1ZuXo5i6OIDtEROkE+OkdVdINqqI4IytEzekVvzpPz4rw7H9PWgjOb2Ud/yvn8ASgdlZs=</latexit><latexit sha1_base64="+I5Gl4+YZkecMZiYE7W8oJin0Yg=">AAAB/nicbZDLSgMxFIYz9VbrbVRcuQkWwVWZEUGXRRe6cFHBXqAzljNppg1NMkOSEcpQ8FXcuFDErc/hzrcxvSy09UDIx/+fQ07+KOVMG8/7dgpLyyura8X10sbm1vaOu7vX0EmmCK2ThCeqFYGmnElaN8xw2koVBRFx2owGV2O/+UiVZom8N8OUhgJ6ksWMgLFSxz3oBtcgBARM4tuH3F6xGY46btmreJPCi+DPoIxmVeu4X0E3IZmg0hAOWrd9LzVhDsowwumoFGSapkAG0KNtixIE1WE+WX+Ej63SxXGi7JEGT9TfEzkIrYcisp0CTF/Pe2PxP6+dmfgizJlMM0MlmT4UZxybBI+zwF2mKDF8aAGIYnZXTPqggBibWMmG4M9/eREapxXf8t1ZuXo5i6OIDtEROkE+OkdVdINqqI4IytEzekVvzpPz4rw7H9PWgjOb2Ud/yvn8ASgdlZs=</latexit><latexit sha1_base64="+I5Gl4+YZkecMZiYE7W8oJin0Yg=">AAAB/nicbZDLSgMxFIYz9VbrbVRcuQkWwVWZEUGXRRe6cFHBXqAzljNppg1NMkOSEcpQ8FXcuFDErc/hzrcxvSy09UDIx/+fQ07+KOVMG8/7dgpLyyura8X10sbm1vaOu7vX0EmmCK2ThCeqFYGmnElaN8xw2koVBRFx2owGV2O/+UiVZom8N8OUhgJ6ksWMgLFSxz3oBtcgBARM4tuH3F6xGY46btmreJPCi+DPoIxmVeu4X0E3IZmg0hAOWrd9LzVhDsowwumoFGSapkAG0KNtixIE1WE+WX+Ej63SxXGi7JEGT9TfEzkIrYcisp0CTF/Pe2PxP6+dmfgizJlMM0MlmT4UZxybBI+zwF2mKDF8aAGIYnZXTPqggBibWMmG4M9/eREapxXf8t1ZuXo5i6OIDtEROkE+OkdVdINqqI4IytEzekVvzpPz4rw7H9PWgjOb2Ud/yvn8ASgdlZs=</latexit>

Thus for Shock-Waves something is special:



Conclude:   For shock waves we have….

…in x-coordinates

We ask: “Does there exist a coordinate

transformation x ! y such that in

y-coordinates, we have...”

<latexit sha1_base64="ozZSVA8Ic79Ao/8U2+TO80GUedo="></latexit><latexit sha1_base64="ozZSVA8Ic79Ao/8U2+TO80GUedo="></latexit><latexit sha1_base64="ozZSVA8Ic79Ao/8U2+TO80GUedo="></latexit><latexit sha1_base64="ozZSVA8Ic79Ao/8U2+TO80GUedo="></latexit>

�, d� 2 L1
<latexit sha1_base64="/ZApRUTVXuHY6dbIhNsPDQtfYS4=">AAACCHicbVC7TsMwFHXKq5RXgJEBixaJAVVJFxgrGGBgKBJ9SE2oHMdprdpOZDtIUdSRhV9hYQAhVj6Bjb/BfQzQciTrHp1zr67vCRJGlXacb6uwtLyyulZcL21sbm3v2Lt7LRWnEpMmjlksOwFShFFBmppqRjqJJIgHjLSD4eXYbz8QqWgs7nSWEJ+jvqARxUgbqWcfVrwrxDk6DafVowLe3OemRDobVWDPLjtVZwK4SNwZKYMZGj37ywtjnHIiNGZIqa7rJNrPkdQUMzIqeakiCcJD1CddQwXiRPn55JARPDZKCKNYmic0nKi/J3LElcp4YDo50gM1743F/7xuqqNzP6ciSTUReLooShnUMRynAkMqCdYsMwRhSc1fIR4gibA22ZVMCO78yYukVau6ht/WyvWLWRxFcACOwAlwwRmog2vQAE2AwSN4Bq/gzXqyXqx362PaWrBmM/vgD6zPHzdxmNA=</latexit><latexit sha1_base64="/ZApRUTVXuHY6dbIhNsPDQtfYS4=">AAACCHicbVC7TsMwFHXKq5RXgJEBixaJAVVJFxgrGGBgKBJ9SE2oHMdprdpOZDtIUdSRhV9hYQAhVj6Bjb/BfQzQciTrHp1zr67vCRJGlXacb6uwtLyyulZcL21sbm3v2Lt7LRWnEpMmjlksOwFShFFBmppqRjqJJIgHjLSD4eXYbz8QqWgs7nSWEJ+jvqARxUgbqWcfVrwrxDk6DafVowLe3OemRDobVWDPLjtVZwK4SNwZKYMZGj37ywtjnHIiNGZIqa7rJNrPkdQUMzIqeakiCcJD1CddQwXiRPn55JARPDZKCKNYmic0nKi/J3LElcp4YDo50gM1743F/7xuqqNzP6ciSTUReLooShnUMRynAkMqCdYsMwRhSc1fIR4gibA22ZVMCO78yYukVau6ht/WyvWLWRxFcACOwAlwwRmog2vQAE2AwSN4Bq/gzXqyXqx362PaWrBmM/vgD6zPHzdxmNA=</latexit><latexit sha1_base64="/ZApRUTVXuHY6dbIhNsPDQtfYS4=">AAACCHicbVC7TsMwFHXKq5RXgJEBixaJAVVJFxgrGGBgKBJ9SE2oHMdprdpOZDtIUdSRhV9hYQAhVj6Bjb/BfQzQciTrHp1zr67vCRJGlXacb6uwtLyyulZcL21sbm3v2Lt7LRWnEpMmjlksOwFShFFBmppqRjqJJIgHjLSD4eXYbz8QqWgs7nSWEJ+jvqARxUgbqWcfVrwrxDk6DafVowLe3OemRDobVWDPLjtVZwK4SNwZKYMZGj37ywtjnHIiNGZIqa7rJNrPkdQUMzIqeakiCcJD1CddQwXiRPn55JARPDZKCKNYmic0nKi/J3LElcp4YDo50gM1743F/7xuqqNzP6ciSTUReLooShnUMRynAkMqCdYsMwRhSc1fIR4gibA22ZVMCO78yYukVau6ht/WyvWLWRxFcACOwAlwwRmog2vQAE2AwSN4Bq/gzXqyXqx362PaWrBmM/vgD6zPHzdxmNA=</latexit><latexit sha1_base64="/ZApRUTVXuHY6dbIhNsPDQtfYS4=">AAACCHicbVC7TsMwFHXKq5RXgJEBixaJAVVJFxgrGGBgKBJ9SE2oHMdprdpOZDtIUdSRhV9hYQAhVj6Bjb/BfQzQciTrHp1zr67vCRJGlXacb6uwtLyyulZcL21sbm3v2Lt7LRWnEpMmjlksOwFShFFBmppqRjqJJIgHjLSD4eXYbz8QqWgs7nSWEJ+jvqARxUgbqWcfVrwrxDk6DafVowLe3OemRDobVWDPLjtVZwK4SNwZKYMZGj37ywtjnHIiNGZIqa7rJNrPkdQUMzIqeakiCcJD1CddQwXiRPn55JARPDZKCKNYmic0nKi/J3LElcp4YDo50gM1743F/7xuqqNzP6ciSTUReLooShnUMRynAkMqCdYsMwRhSc1fIR4gibA22ZVMCO78yYukVau6ht/WyvWLWRxFcACOwAlwwRmog2vQAE2AwSN4Bq/gzXqyXqx362PaWrBmM/vgD6zPHzdxmNA=</latexit>

g 2 C0,1
<latexit sha1_base64="tf/VBhtIbigyYi6kVQ3TYSw4pLQ=">AAAB9XicbZDLTgIxFIbP4A3xhrp00wgmLgyZYaNLIhuXmMglgYF0Sgca2s6k7WjIhPdw40Jj3Pou7nwbC8xCwT9p8uU/5+Sc/kHMmTau++3kNja3tnfyu4W9/YPDo+LxSUtHiSK0SSIeqU6ANeVM0qZhhtNOrCgWAaftYFKf19uPVGkWyQczjakv8EiykBFsrNUvj3pMono/da+8WXlQLLkVdyG0Dl4GJcjUGBS/esOIJIJKQzjWuuu5sfFTrAwjnM4KvUTTGJMJHtGuRYkF1X66uHqGLqwzRGGk7JMGLdzfEykWWk9FYDsFNmO9Wpub/9W6iQlv/JTJODFUkuWiMOHIRGgeARoyRYnhUwuYKGZvRWSMFSbGBlWwIXirX16HVrXiWb6vlmq3WRx5OINzuAQPrqEGd9CAJhBQ8Ayv8OY8OS/Ou/OxbM052cwp/JHz+QN5KpEs</latexit><latexit sha1_base64="tf/VBhtIbigyYi6kVQ3TYSw4pLQ=">AAAB9XicbZDLTgIxFIbP4A3xhrp00wgmLgyZYaNLIhuXmMglgYF0Sgca2s6k7WjIhPdw40Jj3Pou7nwbC8xCwT9p8uU/5+Sc/kHMmTau++3kNja3tnfyu4W9/YPDo+LxSUtHiSK0SSIeqU6ANeVM0qZhhtNOrCgWAaftYFKf19uPVGkWyQczjakv8EiykBFsrNUvj3pMono/da+8WXlQLLkVdyG0Dl4GJcjUGBS/esOIJIJKQzjWuuu5sfFTrAwjnM4KvUTTGJMJHtGuRYkF1X66uHqGLqwzRGGk7JMGLdzfEykWWk9FYDsFNmO9Wpub/9W6iQlv/JTJODFUkuWiMOHIRGgeARoyRYnhUwuYKGZvRWSMFSbGBlWwIXirX16HVrXiWb6vlmq3WRx5OINzuAQPrqEGd9CAJhBQ8Ayv8OY8OS/Ou/OxbM052cwp/JHz+QN5KpEs</latexit><latexit sha1_base64="tf/VBhtIbigyYi6kVQ3TYSw4pLQ=">AAAB9XicbZDLTgIxFIbP4A3xhrp00wgmLgyZYaNLIhuXmMglgYF0Sgca2s6k7WjIhPdw40Jj3Pou7nwbC8xCwT9p8uU/5+Sc/kHMmTau++3kNja3tnfyu4W9/YPDo+LxSUtHiSK0SSIeqU6ANeVM0qZhhtNOrCgWAaftYFKf19uPVGkWyQczjakv8EiykBFsrNUvj3pMono/da+8WXlQLLkVdyG0Dl4GJcjUGBS/esOIJIJKQzjWuuu5sfFTrAwjnM4KvUTTGJMJHtGuRYkF1X66uHqGLqwzRGGk7JMGLdzfEykWWk9FYDsFNmO9Wpub/9W6iQlv/JTJODFUkuWiMOHIRGgeARoyRYnhUwuYKGZvRWSMFSbGBlWwIXirX16HVrXiWb6vlmq3WRx5OINzuAQPrqEGd9CAJhBQ8Ayv8OY8OS/Ou/OxbM052cwp/JHz+QN5KpEs</latexit><latexit sha1_base64="tf/VBhtIbigyYi6kVQ3TYSw4pLQ=">AAAB9XicbZDLTgIxFIbP4A3xhrp00wgmLgyZYaNLIhuXmMglgYF0Sgca2s6k7WjIhPdw40Jj3Pou7nwbC8xCwT9p8uU/5+Sc/kHMmTau++3kNja3tnfyu4W9/YPDo+LxSUtHiSK0SSIeqU6ANeVM0qZhhtNOrCgWAaftYFKf19uPVGkWyQczjakv8EiykBFsrNUvj3pMono/da+8WXlQLLkVdyG0Dl4GJcjUGBS/esOIJIJKQzjWuuu5sfFTrAwjnM4KvUTTGJMJHtGuRYkF1X66uHqGLqwzRGGk7JMGLdzfEykWWk9FYDsFNmO9Wpub/9W6iQlv/JTJODFUkuWiMOHIRGgeARoyRYnhUwuYKGZvRWSMFSbGBlWwIXirX16HVrXiWb6vlmq3WRx5OINzuAQPrqEGd9CAJhBQ8Ayv8OY8OS/Ou/OxbM052cwp/JHz+QN5KpEs</latexit>

g 2 C1,1
<latexit sha1_base64="aVtd3E4CvVjKr6DRoQTOFe8uCms=">AAAB83icbZBNS8NAEIYn9avWr6pHL4tF8CAlEUGPxV48VrAf0MSy2W7bpZtN2J0IJfRvePGgiFf/jDf/jds2B219YeHhnRlm9g0TKQy67rdTWFvf2Nwqbpd2dvf2D8qHRy0Tp5rxJotlrDshNVwKxZsoUPJOojmNQsnb4bg+q7efuDYiVg84SXgQ0aESA8EoWssf+kKR+mPmXXjTXrniVt25yCp4OVQgV6NX/vL7MUsjrpBJakzXcxMMMqpRMMmnJT81PKFsTIe8a1HRiJsgm988JWfW6ZNBrO1TSObu74mMRsZMotB2RhRHZrk2M/+rdVMc3ASZUEmKXLHFokEqCcZkFgDpC80ZyokFyrSwtxI2opoytDGVbAje8pdXoXVZ9SzfX1Vqt3kcRTiBUzgHD66hBnfQgCYwSOAZXuHNSZ0X5935WLQWnHzmGP7I+fwBvniQ0w==</latexit><latexit sha1_base64="aVtd3E4CvVjKr6DRoQTOFe8uCms=">AAAB83icbZBNS8NAEIYn9avWr6pHL4tF8CAlEUGPxV48VrAf0MSy2W7bpZtN2J0IJfRvePGgiFf/jDf/jds2B219YeHhnRlm9g0TKQy67rdTWFvf2Nwqbpd2dvf2D8qHRy0Tp5rxJotlrDshNVwKxZsoUPJOojmNQsnb4bg+q7efuDYiVg84SXgQ0aESA8EoWssf+kKR+mPmXXjTXrniVt25yCp4OVQgV6NX/vL7MUsjrpBJakzXcxMMMqpRMMmnJT81PKFsTIe8a1HRiJsgm988JWfW6ZNBrO1TSObu74mMRsZMotB2RhRHZrk2M/+rdVMc3ASZUEmKXLHFokEqCcZkFgDpC80ZyokFyrSwtxI2opoytDGVbAje8pdXoXVZ9SzfX1Vqt3kcRTiBUzgHD66hBnfQgCYwSOAZXuHNSZ0X5935WLQWnHzmGP7I+fwBvniQ0w==</latexit><latexit sha1_base64="aVtd3E4CvVjKr6DRoQTOFe8uCms=">AAAB83icbZBNS8NAEIYn9avWr6pHL4tF8CAlEUGPxV48VrAf0MSy2W7bpZtN2J0IJfRvePGgiFf/jDf/jds2B219YeHhnRlm9g0TKQy67rdTWFvf2Nwqbpd2dvf2D8qHRy0Tp5rxJotlrDshNVwKxZsoUPJOojmNQsnb4bg+q7efuDYiVg84SXgQ0aESA8EoWssf+kKR+mPmXXjTXrniVt25yCp4OVQgV6NX/vL7MUsjrpBJakzXcxMMMqpRMMmnJT81PKFsTIe8a1HRiJsgm988JWfW6ZNBrO1TSObu74mMRsZMotB2RhRHZrk2M/+rdVMc3ASZUEmKXLHFokEqCcZkFgDpC80ZyokFyrSwtxI2opoytDGVbAje8pdXoXVZ9SzfX1Vqt3kcRTiBUzgHD66hBnfQgCYwSOAZXuHNSZ0X5935WLQWnHzmGP7I+fwBvniQ0w==</latexit><latexit sha1_base64="aVtd3E4CvVjKr6DRoQTOFe8uCms=">AAAB83icbZBNS8NAEIYn9avWr6pHL4tF8CAlEUGPxV48VrAf0MSy2W7bpZtN2J0IJfRvePGgiFf/jDf/jds2B219YeHhnRlm9g0TKQy67rdTWFvf2Nwqbpd2dvf2D8qHRy0Tp5rxJotlrDshNVwKxZsoUPJOojmNQsnb4bg+q7efuDYiVg84SXgQ0aESA8EoWssf+kKR+mPmXXjTXrniVt25yCp4OVQgV6NX/vL7MUsjrpBJakzXcxMMMqpRMMmnJT81PKFsTIe8a1HRiJsgm988JWfW6ZNBrO1TSObu74mMRsZMotB2RhRHZrk2M/+rdVMc3ASZUEmKXLHFokEqCcZkFgDpC80ZyokFyrSwtxI2opoytDGVbAje8pdXoXVZ9SzfX1Vqt3kcRTiBUzgHD66hBnfQgCYwSOAZXuHNSZ0X5935WLQWnHzmGP7I+fwBvniQ0w==</latexit>

� 2 C0,1
<latexit sha1_base64="+s+5zOoNQKmSILHxoslkr7as+RM=">AAAB/HicbZDLSgMxFIbPeK31Vu3STbAVXEiZ6UaXxS50WcFeoDOWTJq2oUlmSDLCMNRXceNCEbc+iDvfxvSy0NYfAh//OYdz8ocxZ9q47reztr6xubWd28nv7u0fHBaOjls6ShShTRLxSHVCrClnkjYNM5x2YkWxCDlth+P6tN5+pEqzSN6bNKaBwEPJBoxgY61eoVj2b7AQ2GcS1R8y98KblHuFkltxZ0Kr4C2gBAs1eoUvvx+RRFBpCMdadz03NkGGlWGE00neTzSNMRnjIe1alFhQHWSz4yfozDp9NIiUfdKgmft7IsNC61SEtlNgM9LLtan5X62bmMFVkDEZJ4ZKMl80SDgyEZomgfpMUWJ4agETxeytiIywwsTYvPI2BG/5y6vQqlY8y3fVUu16EUcOTuAUzsGDS6jBLTSgCQRSeIZXeHOenBfn3fmYt645i5ki/JHz+QOSJ5Nn</latexit><latexit sha1_base64="+s+5zOoNQKmSILHxoslkr7as+RM=">AAAB/HicbZDLSgMxFIbPeK31Vu3STbAVXEiZ6UaXxS50WcFeoDOWTJq2oUlmSDLCMNRXceNCEbc+iDvfxvSy0NYfAh//OYdz8ocxZ9q47reztr6xubWd28nv7u0fHBaOjls6ShShTRLxSHVCrClnkjYNM5x2YkWxCDlth+P6tN5+pEqzSN6bNKaBwEPJBoxgY61eoVj2b7AQ2GcS1R8y98KblHuFkltxZ0Kr4C2gBAs1eoUvvx+RRFBpCMdadz03NkGGlWGE00neTzSNMRnjIe1alFhQHWSz4yfozDp9NIiUfdKgmft7IsNC61SEtlNgM9LLtan5X62bmMFVkDEZJ4ZKMl80SDgyEZomgfpMUWJ4agETxeytiIywwsTYvPI2BG/5y6vQqlY8y3fVUu16EUcOTuAUzsGDS6jBLTSgCQRSeIZXeHOenBfn3fmYt645i5ki/JHz+QOSJ5Nn</latexit><latexit sha1_base64="+s+5zOoNQKmSILHxoslkr7as+RM=">AAAB/HicbZDLSgMxFIbPeK31Vu3STbAVXEiZ6UaXxS50WcFeoDOWTJq2oUlmSDLCMNRXceNCEbc+iDvfxvSy0NYfAh//OYdz8ocxZ9q47reztr6xubWd28nv7u0fHBaOjls6ShShTRLxSHVCrClnkjYNM5x2YkWxCDlth+P6tN5+pEqzSN6bNKaBwEPJBoxgY61eoVj2b7AQ2GcS1R8y98KblHuFkltxZ0Kr4C2gBAs1eoUvvx+RRFBpCMdadz03NkGGlWGE00neTzSNMRnjIe1alFhQHWSz4yfozDp9NIiUfdKgmft7IsNC61SEtlNgM9LLtan5X62bmMFVkDEZJ4ZKMl80SDgyEZomgfpMUWJ4agETxeytiIywwsTYvPI2BG/5y6vQqlY8y3fVUu16EUcOTuAUzsGDS6jBLTSgCQRSeIZXeHOenBfn3fmYt645i5ki/JHz+QOSJ5Nn</latexit><latexit sha1_base64="+s+5zOoNQKmSILHxoslkr7as+RM=">AAAB/HicbZDLSgMxFIbPeK31Vu3STbAVXEiZ6UaXxS50WcFeoDOWTJq2oUlmSDLCMNRXceNCEbc+iDvfxvSy0NYfAh//OYdz8ocxZ9q47reztr6xubWd28nv7u0fHBaOjls6ShShTRLxSHVCrClnkjYNM5x2YkWxCDlth+P6tN5+pEqzSN6bNKaBwEPJBoxgY61eoVj2b7AQ2GcS1R8y98KblHuFkltxZ0Kr4C2gBAs1eoUvvx+RRFBpCMdadz03NkGGlWGE00neTzSNMRnjIe1alFhQHWSz4yfozDp9NIiUfdKgmft7IsNC61SEtlNgM9LLtan5X62bmMFVkDEZJ4ZKMl80SDgyEZomgfpMUWJ4agETxeytiIywwsTYvPI2BG/5y6vQqlY8y3fVUu16EUcOTuAUzsGDS6jBLTSgCQRSeIZXeHOenBfn3fmYt645i5ki/JHz+QOSJ5Nn</latexit>

(d�, R 2 L1)
<latexit sha1_base64="TJ8JXu/3J6RRz0lXRF72Vms001M=">AAACBHicbZC7TsMwFIadcivlVmDsYtEiFQlVSRcYKxhgYCiIXqQ2VI7jtFZtJ7IdpCjqwMKrsDCAECsPwcbb4LYZoHAky5/+/xzZ5/ciRpW27S8rt7S8srqWXy9sbG5t7xR399oqjCUmLRyyUHY9pAijgrQ01Yx0I0kQ9xjpeOPzqd+5J1LRUNzqJCIuR0NBA4qRNtKgWKpW/P4F4hwd3/SpgFd3qbkCnUwqR4Ni2a7Zs4J/wcmgDLJqDoqffT/EMSdCY4aU6jl2pN0USU0xI5NCP1YkQniMhqRnUCBOlJvOlpjAQ6P4MAilOULDmfpzIkVcqYR7ppMjPVKL3lT8z+vFOjh1UyqiWBOB5w8FMYM6hNNEoE8lwZolBhCW1PwV4hGSCGuTW8GE4Cyu/Bfa9Zpj+LpebpxlceRBCRyAKnDACWiAS9AELYDBA3gCL+DVerSerTfrfd6as7KZffCrrI9v0t2W7A==</latexit><latexit sha1_base64="TJ8JXu/3J6RRz0lXRF72Vms001M=">AAACBHicbZC7TsMwFIadcivlVmDsYtEiFQlVSRcYKxhgYCiIXqQ2VI7jtFZtJ7IdpCjqwMKrsDCAECsPwcbb4LYZoHAky5/+/xzZ5/ciRpW27S8rt7S8srqWXy9sbG5t7xR399oqjCUmLRyyUHY9pAijgrQ01Yx0I0kQ9xjpeOPzqd+5J1LRUNzqJCIuR0NBA4qRNtKgWKpW/P4F4hwd3/SpgFd3qbkCnUwqR4Ni2a7Zs4J/wcmgDLJqDoqffT/EMSdCY4aU6jl2pN0USU0xI5NCP1YkQniMhqRnUCBOlJvOlpjAQ6P4MAilOULDmfpzIkVcqYR7ppMjPVKL3lT8z+vFOjh1UyqiWBOB5w8FMYM6hNNEoE8lwZolBhCW1PwV4hGSCGuTW8GE4Cyu/Bfa9Zpj+LpebpxlceRBCRyAKnDACWiAS9AELYDBA3gCL+DVerSerTfrfd6as7KZffCrrI9v0t2W7A==</latexit><latexit sha1_base64="TJ8JXu/3J6RRz0lXRF72Vms001M=">AAACBHicbZC7TsMwFIadcivlVmDsYtEiFQlVSRcYKxhgYCiIXqQ2VI7jtFZtJ7IdpCjqwMKrsDCAECsPwcbb4LYZoHAky5/+/xzZ5/ciRpW27S8rt7S8srqWXy9sbG5t7xR399oqjCUmLRyyUHY9pAijgrQ01Yx0I0kQ9xjpeOPzqd+5J1LRUNzqJCIuR0NBA4qRNtKgWKpW/P4F4hwd3/SpgFd3qbkCnUwqR4Ni2a7Zs4J/wcmgDLJqDoqffT/EMSdCY4aU6jl2pN0USU0xI5NCP1YkQniMhqRnUCBOlJvOlpjAQ6P4MAilOULDmfpzIkVcqYR7ppMjPVKL3lT8z+vFOjh1UyqiWBOB5w8FMYM6hNNEoE8lwZolBhCW1PwV4hGSCGuTW8GE4Cyu/Bfa9Zpj+LpebpxlceRBCRyAKnDACWiAS9AELYDBA3gCL+DVerSerTfrfd6as7KZffCrrI9v0t2W7A==</latexit><latexit sha1_base64="TJ8JXu/3J6RRz0lXRF72Vms001M=">AAACBHicbZC7TsMwFIadcivlVmDsYtEiFQlVSRcYKxhgYCiIXqQ2VI7jtFZtJ7IdpCjqwMKrsDCAECsPwcbb4LYZoHAky5/+/xzZ5/ciRpW27S8rt7S8srqWXy9sbG5t7xR399oqjCUmLRyyUHY9pAijgrQ01Yx0I0kQ9xjpeOPzqd+5J1LRUNzqJCIuR0NBA4qRNtKgWKpW/P4F4hwd3/SpgFd3qbkCnUwqR4Ni2a7Zs4J/wcmgDLJqDoqffT/EMSdCY4aU6jl2pN0USU0xI5NCP1YkQniMhqRnUCBOlJvOlpjAQ6P4MAilOULDmfpzIkVcqYR7ppMjPVKL3lT8z+vFOjh1UyqiWBOB5w8FMYM6hNNEoE8lwZolBhCW1PwV4hGSCGuTW8GE4Cyu/Bfa9Zpj+LpebpxlceRBCRyAKnDACWiAS9AELYDBA3gCL+DVerSerTfrfd6as7KZffCrrI9v0t2W7A==</latexit>

?
<latexit sha1_base64="dL8c2JPUecrP2C3QFN6OWQ1XLfs=">AAAB6HicbZA9TwJBEIbn8AvxC7W02UhMrMgdjXYSbSwhkY8ELmRvmYOVvb3L7p4JufALbCw0xtafZOe/cYErFHyTTZ68M5OdeYNEcG1c99spbGxube8Ud0t7+weHR+Xjk7aOU8WwxWIRq25ANQousWW4EdhNFNIoENgJJnfzeucJleaxfDDTBP2IjiQPOaPGWs2bQbniVt2FyDp4OVQgV2NQ/uoPY5ZGKA0TVOue5ybGz6gynAmclfqpxoSyCR1hz6KkEWo/Wyw6IxfWGZIwVvZJQxbu74mMRlpPo8B2RtSM9Wptbv5X66UmvPYzLpPUoGTLj8JUEBOT+dVkyBUyI6YWKFPc7krYmCrKjM2mZEPwVk9eh3at6llu1ir12zyOIpzBOVyCB1dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/kfP4AjzeMwQ==</latexit><latexit sha1_base64="dL8c2JPUecrP2C3QFN6OWQ1XLfs=">AAAB6HicbZA9TwJBEIbn8AvxC7W02UhMrMgdjXYSbSwhkY8ELmRvmYOVvb3L7p4JufALbCw0xtafZOe/cYErFHyTTZ68M5OdeYNEcG1c99spbGxube8Ud0t7+weHR+Xjk7aOU8WwxWIRq25ANQousWW4EdhNFNIoENgJJnfzeucJleaxfDDTBP2IjiQPOaPGWs2bQbniVt2FyDp4OVQgV2NQ/uoPY5ZGKA0TVOue5ybGz6gynAmclfqpxoSyCR1hz6KkEWo/Wyw6IxfWGZIwVvZJQxbu74mMRlpPo8B2RtSM9Wptbv5X66UmvPYzLpPUoGTLj8JUEBOT+dVkyBUyI6YWKFPc7krYmCrKjM2mZEPwVk9eh3at6llu1ir12zyOIpzBOVyCB1dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/kfP4AjzeMwQ==</latexit><latexit sha1_base64="dL8c2JPUecrP2C3QFN6OWQ1XLfs=">AAAB6HicbZA9TwJBEIbn8AvxC7W02UhMrMgdjXYSbSwhkY8ELmRvmYOVvb3L7p4JufALbCw0xtafZOe/cYErFHyTTZ68M5OdeYNEcG1c99spbGxube8Ud0t7+weHR+Xjk7aOU8WwxWIRq25ANQousWW4EdhNFNIoENgJJnfzeucJleaxfDDTBP2IjiQPOaPGWs2bQbniVt2FyDp4OVQgV2NQ/uoPY5ZGKA0TVOue5ybGz6gynAmclfqpxoSyCR1hz6KkEWo/Wyw6IxfWGZIwVvZJQxbu74mMRlpPo8B2RtSM9Wptbv5X66UmvPYzLpPUoGTLj8JUEBOT+dVkyBUyI6YWKFPc7krYmCrKjM2mZEPwVk9eh3at6llu1ir12zyOIpzBOVyCB1dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/kfP4AjzeMwQ==</latexit><latexit sha1_base64="dL8c2JPUecrP2C3QFN6OWQ1XLfs=">AAAB6HicbZA9TwJBEIbn8AvxC7W02UhMrMgdjXYSbSwhkY8ELmRvmYOVvb3L7p4JufALbCw0xtafZOe/cYErFHyTTZ68M5OdeYNEcG1c99spbGxube8Ud0t7+weHR+Xjk7aOU8WwxWIRq25ANQousWW4EdhNFNIoENgJJnfzeucJleaxfDDTBP2IjiQPOaPGWs2bQbniVt2FyDp4OVQgV2NQ/uoPY5ZGKA0TVOue5ybGz6gynAmclfqpxoSyCR1hz6KkEWo/Wyw6IxfWGZIwVvZJQxbu74mMRlpPo8B2RtSM9Wptbv5X66UmvPYzLpPUoGTLj8JUEBOT+dVkyBUyI6YWKFPc7krYmCrKjM2mZEPwVk9eh3at6llu1ir12zyOIpzBOVyCB1dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/kfP4AjzeMwQ==</latexit>

so

so



More Generally:   Given….

?
<latexit sha1_base64="dL8c2JPUecrP2C3QFN6OWQ1XLfs=">AAAB6HicbZA9TwJBEIbn8AvxC7W02UhMrMgdjXYSbSwhkY8ELmRvmYOVvb3L7p4JufALbCw0xtafZOe/cYErFHyTTZ68M5OdeYNEcG1c99spbGxube8Ud0t7+weHR+Xjk7aOU8WwxWIRq25ANQousWW4EdhNFNIoENgJJnfzeucJleaxfDDTBP2IjiQPOaPGWs2bQbniVt2FyDp4OVQgV2NQ/uoPY5ZGKA0TVOue5ybGz6gynAmclfqpxoSyCR1hz6KkEWo/Wyw6IxfWGZIwVvZJQxbu74mMRlpPo8B2RtSM9Wptbv5X66UmvPYzLpPUoGTLj8JUEBOT+dVkyBUyI6YWKFPc7krYmCrKjM2mZEPwVk9eh3at6llu1ir12zyOIpzBOVyCB1dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/kfP4AjzeMwQ==</latexit><latexit sha1_base64="dL8c2JPUecrP2C3QFN6OWQ1XLfs=">AAAB6HicbZA9TwJBEIbn8AvxC7W02UhMrMgdjXYSbSwhkY8ELmRvmYOVvb3L7p4JufALbCw0xtafZOe/cYErFHyTTZ68M5OdeYNEcG1c99spbGxube8Ud0t7+weHR+Xjk7aOU8WwxWIRq25ANQousWW4EdhNFNIoENgJJnfzeucJleaxfDDTBP2IjiQPOaPGWs2bQbniVt2FyDp4OVQgV2NQ/uoPY5ZGKA0TVOue5ybGz6gynAmclfqpxoSyCR1hz6KkEWo/Wyw6IxfWGZIwVvZJQxbu74mMRlpPo8B2RtSM9Wptbv5X66UmvPYzLpPUoGTLj8JUEBOT+dVkyBUyI6YWKFPc7krYmCrKjM2mZEPwVk9eh3at6llu1ir12zyOIpzBOVyCB1dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/kfP4AjzeMwQ==</latexit><latexit sha1_base64="dL8c2JPUecrP2C3QFN6OWQ1XLfs=">AAAB6HicbZA9TwJBEIbn8AvxC7W02UhMrMgdjXYSbSwhkY8ELmRvmYOVvb3L7p4JufALbCw0xtafZOe/cYErFHyTTZ68M5OdeYNEcG1c99spbGxube8Ud0t7+weHR+Xjk7aOU8WwxWIRq25ANQousWW4EdhNFNIoENgJJnfzeucJleaxfDDTBP2IjiQPOaPGWs2bQbniVt2FyDp4OVQgV2NQ/uoPY5ZGKA0TVOue5ybGz6gynAmclfqpxoSyCR1hz6KkEWo/Wyw6IxfWGZIwVvZJQxbu74mMRlpPo8B2RtSM9Wptbv5X66UmvPYzLpPUoGTLj8JUEBOT+dVkyBUyI6YWKFPc7krYmCrKjM2mZEPwVk9eh3at6llu1ir12zyOIpzBOVyCB1dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/kfP4AjzeMwQ==</latexit><latexit sha1_base64="dL8c2JPUecrP2C3QFN6OWQ1XLfs=">AAAB6HicbZA9TwJBEIbn8AvxC7W02UhMrMgdjXYSbSwhkY8ELmRvmYOVvb3L7p4JufALbCw0xtafZOe/cYErFHyTTZ68M5OdeYNEcG1c99spbGxube8Ud0t7+weHR+Xjk7aOU8WwxWIRq25ANQousWW4EdhNFNIoENgJJnfzeucJleaxfDDTBP2IjiQPOaPGWs2bQbniVt2FyDp4OVQgV2NQ/uoPY5ZGKA0TVOue5ybGz6gynAmclfqpxoSyCR1hz6KkEWo/Wyw6IxfWGZIwVvZJQxbu74mMRlpPo8B2RtSM9Wptbv5X66UmvPYzLpPUoGTLj8JUEBOT+dVkyBUyI6YWKFPc7krYmCrKjM2mZEPwVk9eh3at6llu1ir12zyOIpzBOVyCB1dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/kfP4AjzeMwQ==</latexit>

so

so

�, d� 2 Wm,p
<latexit sha1_base64="OAa6Sbq9KfpZlv6KhHu4X6L2zQc=">AAACBHicbZC7TsMwFIadcivlFmDsYtEiMVRV0gXGCgYYi0QvUhMqx3Faq7YT2Q5SFXVg4VVYGECIlYdg421w2wzQciTLn/7/HNnnDxJGlXacb6uwtr6xuVXcLu3s7u0f2IdHHRWnEpM2jlksewFShFFB2ppqRnqJJIgHjHSD8dXM7z4QqWgs7vQkIT5HQ0EjipE20sAuV71rxDmqhYvbowJ27zNeS6bVgV1x6s684Cq4OVRAXq2B/eWFMU45ERozpFTfdRLtZ0hqihmZlrxUkQThMRqSvkGBOFF+Nl9iCk+NEsIoluYIDefq74kMcaUmPDCdHOmRWvZm4n9eP9XRhZ9RkaSaCLx4KEoZ1DGcJQJDKgnWbGIAYUnNXyEeIYmwNrmVTAju8sqr0GnUXcO3jUrzMo+jCMrgBJwBF5yDJrgBLdAGGDyCZ/AK3qwn68V6tz4WrQUrnzkGf8r6/AEXpJcW</latexit><latexit sha1_base64="OAa6Sbq9KfpZlv6KhHu4X6L2zQc=">AAACBHicbZC7TsMwFIadcivlFmDsYtEiMVRV0gXGCgYYi0QvUhMqx3Faq7YT2Q5SFXVg4VVYGECIlYdg421w2wzQciTLn/7/HNnnDxJGlXacb6uwtr6xuVXcLu3s7u0f2IdHHRWnEpM2jlksewFShFFB2ppqRnqJJIgHjHSD8dXM7z4QqWgs7vQkIT5HQ0EjipE20sAuV71rxDmqhYvbowJ27zNeS6bVgV1x6s684Cq4OVRAXq2B/eWFMU45ERozpFTfdRLtZ0hqihmZlrxUkQThMRqSvkGBOFF+Nl9iCk+NEsIoluYIDefq74kMcaUmPDCdHOmRWvZm4n9eP9XRhZ9RkaSaCLx4KEoZ1DGcJQJDKgnWbGIAYUnNXyEeIYmwNrmVTAju8sqr0GnUXcO3jUrzMo+jCMrgBJwBF5yDJrgBLdAGGDyCZ/AK3qwn68V6tz4WrQUrnzkGf8r6/AEXpJcW</latexit><latexit sha1_base64="OAa6Sbq9KfpZlv6KhHu4X6L2zQc=">AAACBHicbZC7TsMwFIadcivlFmDsYtEiMVRV0gXGCgYYi0QvUhMqx3Faq7YT2Q5SFXVg4VVYGECIlYdg421w2wzQciTLn/7/HNnnDxJGlXacb6uwtr6xuVXcLu3s7u0f2IdHHRWnEpM2jlksewFShFFB2ppqRnqJJIgHjHSD8dXM7z4QqWgs7vQkIT5HQ0EjipE20sAuV71rxDmqhYvbowJ27zNeS6bVgV1x6s684Cq4OVRAXq2B/eWFMU45ERozpFTfdRLtZ0hqihmZlrxUkQThMRqSvkGBOFF+Nl9iCk+NEsIoluYIDefq74kMcaUmPDCdHOmRWvZm4n9eP9XRhZ9RkaSaCLx4KEoZ1DGcJQJDKgnWbGIAYUnNXyEeIYmwNrmVTAju8sqr0GnUXcO3jUrzMo+jCMrgBJwBF5yDJrgBLdAGGDyCZ/AK3qwn68V6tz4WrQUrnzkGf8r6/AEXpJcW</latexit><latexit sha1_base64="OAa6Sbq9KfpZlv6KhHu4X6L2zQc=">AAACBHicbZC7TsMwFIadcivlFmDsYtEiMVRV0gXGCgYYi0QvUhMqx3Faq7YT2Q5SFXVg4VVYGECIlYdg421w2wzQciTLn/7/HNnnDxJGlXacb6uwtr6xuVXcLu3s7u0f2IdHHRWnEpM2jlksewFShFFB2ppqRnqJJIgHjHSD8dXM7z4QqWgs7vQkIT5HQ0EjipE20sAuV71rxDmqhYvbowJ27zNeS6bVgV1x6s684Cq4OVRAXq2B/eWFMU45ERozpFTfdRLtZ0hqihmZlrxUkQThMRqSvkGBOFF+Nl9iCk+NEsIoluYIDefq74kMcaUmPDCdHOmRWvZm4n9eP9XRhZ9RkaSaCLx4KEoZ1DGcJQJDKgnWbGIAYUnNXyEeIYmwNrmVTAju8sqr0GnUXcO3jUrzMo+jCMrgBJwBF5yDJrgBLdAGGDyCZ/AK3qwn68V6tz4WrQUrnzkGf8r6/AEXpJcW</latexit>

g 2 Wm+1,p
<latexit sha1_base64="77Sw5fH/CEDpRJiPPEheCW7UnwQ=">AAAB+XicbZDLSgMxFIbPeK31NurSTbAVBKXMdKPLohuXFewF2rFk0kwbmmSGJFMoQ9/EjQtF3Pom7nwb03YW2vpD4OM/53BO/jDhTBvP+3bW1jc2t7YLO8Xdvf2DQ/fouKnjVBHaIDGPVTvEmnImacMww2k7URSLkNNWOLqb1VtjqjSL5aOZJDQQeCBZxAg21uq5bnnQZRK1njJx6V8l03LPLXkVby60Cn4OJchV77lf3X5MUkGlIRxr3fG9xAQZVoYRTqfFbqppgskID2jHosSC6iCbXz5F59bpoyhW9kmD5u7viQwLrScitJ0Cm6Fers3M/2qd1EQ3QcZkkhoqyWJRlHJkYjSLAfWZosTwiQVMFLO3IjLEChNjwyraEPzlL69Cs1rxLT9US7XbPI4CnMIZXIAP11CDe6hDAwiM4Rle4c3JnBfn3flYtK45+cwJ/JHz+QOrWZJd</latexit><latexit sha1_base64="77Sw5fH/CEDpRJiPPEheCW7UnwQ=">AAAB+XicbZDLSgMxFIbPeK31NurSTbAVBKXMdKPLohuXFewF2rFk0kwbmmSGJFMoQ9/EjQtF3Pom7nwb03YW2vpD4OM/53BO/jDhTBvP+3bW1jc2t7YLO8Xdvf2DQ/fouKnjVBHaIDGPVTvEmnImacMww2k7URSLkNNWOLqb1VtjqjSL5aOZJDQQeCBZxAg21uq5bnnQZRK1njJx6V8l03LPLXkVby60Cn4OJchV77lf3X5MUkGlIRxr3fG9xAQZVoYRTqfFbqppgskID2jHosSC6iCbXz5F59bpoyhW9kmD5u7viQwLrScitJ0Cm6Fers3M/2qd1EQ3QcZkkhoqyWJRlHJkYjSLAfWZosTwiQVMFLO3IjLEChNjwyraEPzlL69Cs1rxLT9US7XbPI4CnMIZXIAP11CDe6hDAwiM4Rle4c3JnBfn3flYtK45+cwJ/JHz+QOrWZJd</latexit><latexit sha1_base64="77Sw5fH/CEDpRJiPPEheCW7UnwQ=">AAAB+XicbZDLSgMxFIbPeK31NurSTbAVBKXMdKPLohuXFewF2rFk0kwbmmSGJFMoQ9/EjQtF3Pom7nwb03YW2vpD4OM/53BO/jDhTBvP+3bW1jc2t7YLO8Xdvf2DQ/fouKnjVBHaIDGPVTvEmnImacMww2k7URSLkNNWOLqb1VtjqjSL5aOZJDQQeCBZxAg21uq5bnnQZRK1njJx6V8l03LPLXkVby60Cn4OJchV77lf3X5MUkGlIRxr3fG9xAQZVoYRTqfFbqppgskID2jHosSC6iCbXz5F59bpoyhW9kmD5u7viQwLrScitJ0Cm6Fers3M/2qd1EQ3QcZkkhoqyWJRlHJkYjSLAfWZosTwiQVMFLO3IjLEChNjwyraEPzlL69Cs1rxLT9US7XbPI4CnMIZXIAP11CDe6hDAwiM4Rle4c3JnBfn3flYtK45+cwJ/JHz+QOrWZJd</latexit><latexit sha1_base64="77Sw5fH/CEDpRJiPPEheCW7UnwQ=">AAAB+XicbZDLSgMxFIbPeK31NurSTbAVBKXMdKPLohuXFewF2rFk0kwbmmSGJFMoQ9/EjQtF3Pom7nwb03YW2vpD4OM/53BO/jDhTBvP+3bW1jc2t7YLO8Xdvf2DQ/fouKnjVBHaIDGPVTvEmnImacMww2k7URSLkNNWOLqb1VtjqjSL5aOZJDQQeCBZxAg21uq5bnnQZRK1njJx6V8l03LPLXkVby60Cn4OJchV77lf3X5MUkGlIRxr3fG9xAQZVoYRTqfFbqppgskID2jHosSC6iCbXz5F59bpoyhW9kmD5u7viQwLrScitJ0Cm6Fers3M/2qd1EQ3QcZkkhoqyWJRlHJkYjSLAfWZosTwiQVMFLO3IjLEChNjwyraEPzlL69Cs1rxLT9US7XbPI4CnMIZXIAP11CDe6hDAwiM4Rle4c3JnBfn3flYtK45+cwJ/JHz+QOrWZJd</latexit>

“Does there exist a coordinate

transformation x ! y such that in

y-coordinates...”

<latexit sha1_base64="P8OCZ3+maU8HCFCV6iUE6P1F0tc="></latexit><latexit sha1_base64="P8OCZ3+maU8HCFCV6iUE6P1F0tc="></latexit><latexit sha1_base64="P8OCZ3+maU8HCFCV6iUE6P1F0tc="></latexit><latexit sha1_base64="P8OCZ3+maU8HCFCV6iUE6P1F0tc="></latexit>

� 2 Wm+1,p
<latexit sha1_base64="V2RmBKhb0qGpOV6GUzgPAiAHVfI=">AAAB/nicbZDLSgMxFIbP1Futt1Fx5SbYCoIiM93osuhClxXsBTpjyaRpG5pkhiQjlKHgq7hxoYhbn8Odb2N6WWjrD4GP/5zDOfmjhDNtPO/byS0tr6yu5dcLG5tb2zvu7l5dx6kitEZiHqtmhDXlTNKaYYbTZqIoFhGnjWhwPa43HqnSLJb3ZpjQUOCeZF1GsLFW2z0oBTdYCBwwiRoPmTj1z5JRqe0WvXNvIrQI/gyKMFO17X4FnZikgkpDONa65XuJCTOsDCOcjgpBqmmCyQD3aMuixILqMJucP0LH1umgbqzskwZN3N8TGRZaD0VkOwU2fT1fG5v/1Vqp6V6GGZNJaqgk00XdlCMTo3EWqMMUJYYPLWCimL0VkT5WmBibWMGG4M9/eRHq5XPf8l25WLmaxZGHQziCE/DhAipwC1WoAYEMnuEV3pwn58V5dz6mrTlnNrMPf+R8/gBQhJRn</latexit><latexit sha1_base64="V2RmBKhb0qGpOV6GUzgPAiAHVfI=">AAAB/nicbZDLSgMxFIbP1Futt1Fx5SbYCoIiM93osuhClxXsBTpjyaRpG5pkhiQjlKHgq7hxoYhbn8Odb2N6WWjrD4GP/5zDOfmjhDNtPO/byS0tr6yu5dcLG5tb2zvu7l5dx6kitEZiHqtmhDXlTNKaYYbTZqIoFhGnjWhwPa43HqnSLJb3ZpjQUOCeZF1GsLFW2z0oBTdYCBwwiRoPmTj1z5JRqe0WvXNvIrQI/gyKMFO17X4FnZikgkpDONa65XuJCTOsDCOcjgpBqmmCyQD3aMuixILqMJucP0LH1umgbqzskwZN3N8TGRZaD0VkOwU2fT1fG5v/1Vqp6V6GGZNJaqgk00XdlCMTo3EWqMMUJYYPLWCimL0VkT5WmBibWMGG4M9/eRHq5XPf8l25WLmaxZGHQziCE/DhAipwC1WoAYEMnuEV3pwn58V5dz6mrTlnNrMPf+R8/gBQhJRn</latexit><latexit sha1_base64="V2RmBKhb0qGpOV6GUzgPAiAHVfI=">AAAB/nicbZDLSgMxFIbP1Futt1Fx5SbYCoIiM93osuhClxXsBTpjyaRpG5pkhiQjlKHgq7hxoYhbn8Odb2N6WWjrD4GP/5zDOfmjhDNtPO/byS0tr6yu5dcLG5tb2zvu7l5dx6kitEZiHqtmhDXlTNKaYYbTZqIoFhGnjWhwPa43HqnSLJb3ZpjQUOCeZF1GsLFW2z0oBTdYCBwwiRoPmTj1z5JRqe0WvXNvIrQI/gyKMFO17X4FnZikgkpDONa65XuJCTOsDCOcjgpBqmmCyQD3aMuixILqMJucP0LH1umgbqzskwZN3N8TGRZaD0VkOwU2fT1fG5v/1Vqp6V6GGZNJaqgk00XdlCMTo3EWqMMUJYYPLWCimL0VkT5WmBibWMGG4M9/eRHq5XPf8l25WLmaxZGHQziCE/DhAipwC1WoAYEMnuEV3pwn58V5dz6mrTlnNrMPf+R8/gBQhJRn</latexit><latexit sha1_base64="V2RmBKhb0qGpOV6GUzgPAiAHVfI=">AAAB/nicbZDLSgMxFIbP1Futt1Fx5SbYCoIiM93osuhClxXsBTpjyaRpG5pkhiQjlKHgq7hxoYhbn8Odb2N6WWjrD4GP/5zDOfmjhDNtPO/byS0tr6yu5dcLG5tb2zvu7l5dx6kitEZiHqtmhDXlTNKaYYbTZqIoFhGnjWhwPa43HqnSLJb3ZpjQUOCeZF1GsLFW2z0oBTdYCBwwiRoPmTj1z5JRqe0WvXNvIrQI/gyKMFO17X4FnZikgkpDONa65XuJCTOsDCOcjgpBqmmCyQD3aMuixILqMJucP0LH1umgbqzskwZN3N8TGRZaD0VkOwU2fT1fG5v/1Vqp6V6GGZNJaqgk00XdlCMTo3EWqMMUJYYPLWCimL0VkT5WmBibWMGG4M9/eRHq5XPf8l25WLmaxZGHQziCE/DhAipwC1WoAYEMnuEV3pwn58V5dz6mrTlnNrMPf+R8/gBQhJRn</latexit>

g 2 Wm+2,p
<latexit sha1_base64="/kM7akJAooIYOQJmnxX6wztsKnA=">AAAB+XicbZDLSgMxFIbPeK31NurSTbAVBKXMdKPLohuXFewF2rFk0kwbmmSGJFMoQ9/EjQtF3Pom7nwb03YW2vpD4OM/53BO/jDhTBvP+3bW1jc2t7YLO8Xdvf2DQ/fouKnjVBHaIDGPVTvEmnImacMww2k7URSLkNNWOLqb1VtjqjSL5aOZJDQQeCBZxAg21uq5bnnQZRK1njJxWb1KpuWeW/Iq3lxoFfwcSpCr3nO/uv2YpIJKQzjWuuN7iQkyrAwjnE6L3VTTBJMRHtCORYkF1UE2v3yKzq3TR1Gs7JMGzd3fExkWWk9EaDsFNkO9XJuZ/9U6qYlugozJJDVUksWiKOXIxGgWA+ozRYnhEwuYKGZvRWSIFSbGhlW0IfjLX16FZrXiW36olmq3eRwFOIUzuAAfrqEG91CHBhAYwzO8wpuTOS/Ou/OxaF1z8pkT+CPn8wes4ZJe</latexit><latexit sha1_base64="/kM7akJAooIYOQJmnxX6wztsKnA=">AAAB+XicbZDLSgMxFIbPeK31NurSTbAVBKXMdKPLohuXFewF2rFk0kwbmmSGJFMoQ9/EjQtF3Pom7nwb03YW2vpD4OM/53BO/jDhTBvP+3bW1jc2t7YLO8Xdvf2DQ/fouKnjVBHaIDGPVTvEmnImacMww2k7URSLkNNWOLqb1VtjqjSL5aOZJDQQeCBZxAg21uq5bnnQZRK1njJxWb1KpuWeW/Iq3lxoFfwcSpCr3nO/uv2YpIJKQzjWuuN7iQkyrAwjnE6L3VTTBJMRHtCORYkF1UE2v3yKzq3TR1Gs7JMGzd3fExkWWk9EaDsFNkO9XJuZ/9U6qYlugozJJDVUksWiKOXIxGgWA+ozRYnhEwuYKGZvRWSIFSbGhlW0IfjLX16FZrXiW36olmq3eRwFOIUzuAAfrqEG91CHBhAYwzO8wpuTOS/Ou/OxaF1z8pkT+CPn8wes4ZJe</latexit><latexit sha1_base64="/kM7akJAooIYOQJmnxX6wztsKnA=">AAAB+XicbZDLSgMxFIbPeK31NurSTbAVBKXMdKPLohuXFewF2rFk0kwbmmSGJFMoQ9/EjQtF3Pom7nwb03YW2vpD4OM/53BO/jDhTBvP+3bW1jc2t7YLO8Xdvf2DQ/fouKnjVBHaIDGPVTvEmnImacMww2k7URSLkNNWOLqb1VtjqjSL5aOZJDQQeCBZxAg21uq5bnnQZRK1njJxWb1KpuWeW/Iq3lxoFfwcSpCr3nO/uv2YpIJKQzjWuuN7iQkyrAwjnE6L3VTTBJMRHtCORYkF1UE2v3yKzq3TR1Gs7JMGzd3fExkWWk9EaDsFNkO9XJuZ/9U6qYlugozJJDVUksWiKOXIxGgWA+ozRYnhEwuYKGZvRWSIFSbGhlW0IfjLX16FZrXiW36olmq3eRwFOIUzuAAfrqEG91CHBhAYwzO8wpuTOS/Ou/OxaF1z8pkT+CPn8wes4ZJe</latexit><latexit sha1_base64="/kM7akJAooIYOQJmnxX6wztsKnA=">AAAB+XicbZDLSgMxFIbPeK31NurSTbAVBKXMdKPLohuXFewF2rFk0kwbmmSGJFMoQ9/EjQtF3Pom7nwb03YW2vpD4OM/53BO/jDhTBvP+3bW1jc2t7YLO8Xdvf2DQ/fouKnjVBHaIDGPVTvEmnImacMww2k7URSLkNNWOLqb1VtjqjSL5aOZJDQQeCBZxAg21uq5bnnQZRK1njJxWb1KpuWeW/Iq3lxoFfwcSpCr3nO/uv2YpIJKQzjWuuN7iQkyrAwjnE6L3VTTBJMRHtCORYkF1UE2v3yKzq3TR1Gs7JMGzd3fExkWWk9EaDsFNkO9XJuZ/9U6qYlugozJJDVUksWiKOXIxGgWA+ozRYnhEwuYKGZvRWSIFSbGhlW0IfjLX16FZrXiW36olmq3eRwFOIUzuAAfrqEG91CHBhAYwzO8wpuTOS/Ou/OxaF1z8pkT+CPn8wes4ZJe</latexit>

(d�, R 2 Wm,p)
<latexit sha1_base64="94u6vOdpKEHrRidB3KehkzfnxVg=">AAACAXicbZDLSgMxFIYzXmu9jboR3ARboUIpM93osuhCl1XsBTpjyWQybWiSGZKMUIa68VXcuFDErW/hzrcxvSy09YfAx3/O4eT8QcKo0o7zbS0tr6yurec28ptb2zu79t5+U8WpxKSBYxbLdoAUYVSQhqaakXYiCeIBI61gcDmutx6IVDQWd3qYEJ+jnqARxUgbq2sfloqhd4U4R+VbjwrYus94ORkVT7t2wak4E8FFcGdQADPVu/aXF8Y45URozJBSHddJtJ8hqSlmZJT3UkUShAeoRzoGBeJE+dnkghE8MU4Io1iaJzScuL8nMsSVGvLAdHKk+2q+Njb/q3VSHZ37GRVJqonA00VRyqCO4TgOGFJJsGZDAwhLav4KcR9JhLUJLW9CcOdPXoRmteIavqkWahezOHLgCByDEnDBGaiBa1AHDYDBI3gGr+DNerJerHfrY9q6ZM1mDsAfWZ8/F5yVXA==</latexit><latexit sha1_base64="94u6vOdpKEHrRidB3KehkzfnxVg=">AAACAXicbZDLSgMxFIYzXmu9jboR3ARboUIpM93osuhCl1XsBTpjyWQybWiSGZKMUIa68VXcuFDErW/hzrcxvSy09YfAx3/O4eT8QcKo0o7zbS0tr6yurec28ptb2zu79t5+U8WpxKSBYxbLdoAUYVSQhqaakXYiCeIBI61gcDmutx6IVDQWd3qYEJ+jnqARxUgbq2sfloqhd4U4R+VbjwrYus94ORkVT7t2wak4E8FFcGdQADPVu/aXF8Y45URozJBSHddJtJ8hqSlmZJT3UkUShAeoRzoGBeJE+dnkghE8MU4Io1iaJzScuL8nMsSVGvLAdHKk+2q+Njb/q3VSHZ37GRVJqonA00VRyqCO4TgOGFJJsGZDAwhLav4KcR9JhLUJLW9CcOdPXoRmteIavqkWahezOHLgCByDEnDBGaiBa1AHDYDBI3gGr+DNerJerHfrY9q6ZM1mDsAfWZ8/F5yVXA==</latexit><latexit sha1_base64="94u6vOdpKEHrRidB3KehkzfnxVg=">AAACAXicbZDLSgMxFIYzXmu9jboR3ARboUIpM93osuhCl1XsBTpjyWQybWiSGZKMUIa68VXcuFDErW/hzrcxvSy09YfAx3/O4eT8QcKo0o7zbS0tr6yurec28ptb2zu79t5+U8WpxKSBYxbLdoAUYVSQhqaakXYiCeIBI61gcDmutx6IVDQWd3qYEJ+jnqARxUgbq2sfloqhd4U4R+VbjwrYus94ORkVT7t2wak4E8FFcGdQADPVu/aXF8Y45URozJBSHddJtJ8hqSlmZJT3UkUShAeoRzoGBeJE+dnkghE8MU4Io1iaJzScuL8nMsSVGvLAdHKk+2q+Njb/q3VSHZ37GRVJqonA00VRyqCO4TgOGFJJsGZDAwhLav4KcR9JhLUJLW9CcOdPXoRmteIavqkWahezOHLgCByDEnDBGaiBa1AHDYDBI3gGr+DNerJerHfrY9q6ZM1mDsAfWZ8/F5yVXA==</latexit><latexit sha1_base64="94u6vOdpKEHrRidB3KehkzfnxVg=">AAACAXicbZDLSgMxFIYzXmu9jboR3ARboUIpM93osuhCl1XsBTpjyWQybWiSGZKMUIa68VXcuFDErW/hzrcxvSy09YfAx3/O4eT8QcKo0o7zbS0tr6yurec28ptb2zu79t5+U8WpxKSBYxbLdoAUYVSQhqaakXYiCeIBI61gcDmutx6IVDQWd3qYEJ+jnqARxUgbq2sfloqhd4U4R+VbjwrYus94ORkVT7t2wak4E8FFcGdQADPVu/aXF8Y45URozJBSHddJtJ8hqSlmZJT3UkUShAeoRzoGBeJE+dnkghE8MU4Io1iaJzScuL8nMsSVGvLAdHKk+2q+Njb/q3VSHZ37GRVJqonA00VRyqCO4TgOGFJJsGZDAwhLav4KcR9JhLUJLW9CcOdPXoRmteIavqkWahezOHLgCByDEnDBGaiBa1AHDYDBI3gGr+DNerJerHfrY9q6ZM1mDsAfWZ8/F5yVXA==</latexit>



In words:   If the connection has the 
same regularity as the curvature in some 
coordinate system, does there always 
exist a coordinate transformation which 
smooths the connection, (and hence the 
metric), by one order ??



Defn:   We say that a connection has 
“optimal regularity’’ if it is two orders 
more regular than its curvature tensor.



Defn:   We say that a connection has 
“optimal regularity’’ if it is two orders 
more regular than its curvature tensor.

Our Question:   Can “non-optimal” 
connections always be lifted to optimal 
regularity by coordinate transformation?



Defn:  If     non-optimal and no such 
coordinate transformation exists at P, 
we call P a  “Regularity Singularity”

�<latexit sha1_base64="tJNNo+acS3QpoXdOubS5QXXfyEM=">AAAB73icbZA9T8MwEIYvfJbyVWBksWiRmKqkC4wVDDAWiX5IbVRdXKe1aifBdpCqqH+ChQGEWPk7bPwb3DYDtLySpUfv3cl3b5AIro3rfjtr6xubW9uFneLu3v7BYenouKXjVFHWpLGIVSdAzQSPWNNwI1gnUQxlIFg7GN/M6u0npjSPowczSZgvcRjxkFM01upUercoJVb6pbJbdeciq+DlUIZcjX7pqzeIaSpZZKhArbuemxg/Q2U4FWxa7KWaJUjHOGRdixFKpv1svu+UnFtnQMJY2RcZMnd/T2QotZ7IwHZKNCO9XJuZ/9W6qQmv/IxHSWpYRBcfhakgJiaz48mAK0aNmFhAqrjdldARKqTGRlS0IXjLJ69Cq1b1LN/XyvXrPI4CnMIZXIAHl1CHO2hAEygIeIZXeHMenRfn3flYtK45+cwJ/JHz+QMPlY9P</latexit><latexit sha1_base64="tJNNo+acS3QpoXdOubS5QXXfyEM=">AAAB73icbZA9T8MwEIYvfJbyVWBksWiRmKqkC4wVDDAWiX5IbVRdXKe1aifBdpCqqH+ChQGEWPk7bPwb3DYDtLySpUfv3cl3b5AIro3rfjtr6xubW9uFneLu3v7BYenouKXjVFHWpLGIVSdAzQSPWNNwI1gnUQxlIFg7GN/M6u0npjSPowczSZgvcRjxkFM01upUercoJVb6pbJbdeciq+DlUIZcjX7pqzeIaSpZZKhArbuemxg/Q2U4FWxa7KWaJUjHOGRdixFKpv1svu+UnFtnQMJY2RcZMnd/T2QotZ7IwHZKNCO9XJuZ/9W6qQmv/IxHSWpYRBcfhakgJiaz48mAK0aNmFhAqrjdldARKqTGRlS0IXjLJ69Cq1b1LN/XyvXrPI4CnMIZXIAHl1CHO2hAEygIeIZXeHMenRfn3flYtK45+cwJ/JHz+QMPlY9P</latexit><latexit sha1_base64="tJNNo+acS3QpoXdOubS5QXXfyEM=">AAAB73icbZA9T8MwEIYvfJbyVWBksWiRmKqkC4wVDDAWiX5IbVRdXKe1aifBdpCqqH+ChQGEWPk7bPwb3DYDtLySpUfv3cl3b5AIro3rfjtr6xubW9uFneLu3v7BYenouKXjVFHWpLGIVSdAzQSPWNNwI1gnUQxlIFg7GN/M6u0npjSPowczSZgvcRjxkFM01upUercoJVb6pbJbdeciq+DlUIZcjX7pqzeIaSpZZKhArbuemxg/Q2U4FWxa7KWaJUjHOGRdixFKpv1svu+UnFtnQMJY2RcZMnd/T2QotZ7IwHZKNCO9XJuZ/9W6qQmv/IxHSWpYRBcfhakgJiaz48mAK0aNmFhAqrjdldARKqTGRlS0IXjLJ69Cq1b1LN/XyvXrPI4CnMIZXIAHl1CHO2hAEygIeIZXeHMenRfn3flYtK45+cwJ/JHz+QMPlY9P</latexit><latexit sha1_base64="tJNNo+acS3QpoXdOubS5QXXfyEM=">AAAB73icbZA9T8MwEIYvfJbyVWBksWiRmKqkC4wVDDAWiX5IbVRdXKe1aifBdpCqqH+ChQGEWPk7bPwb3DYDtLySpUfv3cl3b5AIro3rfjtr6xubW9uFneLu3v7BYenouKXjVFHWpLGIVSdAzQSPWNNwI1gnUQxlIFg7GN/M6u0npjSPowczSZgvcRjxkFM01upUercoJVb6pbJbdeciq+DlUIZcjX7pqzeIaSpZZKhArbuemxg/Q2U4FWxa7KWaJUjHOGRdixFKpv1svu+UnFtnQMJY2RcZMnd/T2QotZ7IwHZKNCO9XJuZ/9W6qQmv/IxHSWpYRBcfhakgJiaz48mAK0aNmFhAqrjdldARKqTGRlS0IXjLJ69Cq1b1LN/XyvXrPI4CnMIZXIAHl1CHO2hAEygIeIZXeHMenRfn3flYtK45+cwJ/JHz+QMPlY9P</latexit>



For example:  If P is a regularity singularity 
on a shock wave, then spacetime is not 
regular enough to admit locally inertial 
coordinate frames:   

gij(P ) = ⌘ ⌘ diag(�1, 1, 1, 1),
<latexit sha1_base64="knXgh3YCq7IMKD/11MYdvoXibTE=">AAACDXicbVDLSsNAFJ3UV62vqEs3wSq0UEsigm6EohuXFewDmhAm09t27OThzKRQQn/Ajb/ixoUibt2782+cpF1o6xkGDufcy8w5XsSokKb5reWWlldW1/LrhY3Nre0dfXevKcKYE2iQkIW87WEBjAbQkFQyaEccsO8xaHnD69RvjYALGgZ3chyB4+N+QHuUYKkkVz/quwm9n5Tq5UsbJLbhIaYjo0txv3RiVbJTrrh60ayaGYxFYs1IEc1Qd/UvuxuS2IdAEoaF6FhmJJ0Ec0kJg0nBjgVEmAxxHzqKBtgH4SRZmolxrJSu0Qu5uoE0MvX3RoJ9Ica+pyZ9LAdi3kvF/7xOLHsXTkKDKJYQkOlDvZgZMjTSalRqDkSycRqfcKr+apAB5phIVWBBlWDNR14kzdOqpfjtWbF2Nasjjw7QISohC52jGrpBddRABD2iZ/SK3rQn7UV71z6mozlttrOP/kD7/AGRfZlF</latexit><latexit sha1_base64="knXgh3YCq7IMKD/11MYdvoXibTE=">AAACDXicbVDLSsNAFJ3UV62vqEs3wSq0UEsigm6EohuXFewDmhAm09t27OThzKRQQn/Ajb/ixoUibt2782+cpF1o6xkGDufcy8w5XsSokKb5reWWlldW1/LrhY3Nre0dfXevKcKYE2iQkIW87WEBjAbQkFQyaEccsO8xaHnD69RvjYALGgZ3chyB4+N+QHuUYKkkVz/quwm9n5Tq5UsbJLbhIaYjo0txv3RiVbJTrrh60ayaGYxFYs1IEc1Qd/UvuxuS2IdAEoaF6FhmJJ0Ec0kJg0nBjgVEmAxxHzqKBtgH4SRZmolxrJSu0Qu5uoE0MvX3RoJ9Ica+pyZ9LAdi3kvF/7xOLHsXTkKDKJYQkOlDvZgZMjTSalRqDkSycRqfcKr+apAB5phIVWBBlWDNR14kzdOqpfjtWbF2Nasjjw7QISohC52jGrpBddRABD2iZ/SK3rQn7UV71z6mozlttrOP/kD7/AGRfZlF</latexit><latexit sha1_base64="knXgh3YCq7IMKD/11MYdvoXibTE=">AAACDXicbVDLSsNAFJ3UV62vqEs3wSq0UEsigm6EohuXFewDmhAm09t27OThzKRQQn/Ajb/ixoUibt2782+cpF1o6xkGDufcy8w5XsSokKb5reWWlldW1/LrhY3Nre0dfXevKcKYE2iQkIW87WEBjAbQkFQyaEccsO8xaHnD69RvjYALGgZ3chyB4+N+QHuUYKkkVz/quwm9n5Tq5UsbJLbhIaYjo0txv3RiVbJTrrh60ayaGYxFYs1IEc1Qd/UvuxuS2IdAEoaF6FhmJJ0Ec0kJg0nBjgVEmAxxHzqKBtgH4SRZmolxrJSu0Qu5uoE0MvX3RoJ9Ica+pyZ9LAdi3kvF/7xOLHsXTkKDKJYQkOlDvZgZMjTSalRqDkSycRqfcKr+apAB5phIVWBBlWDNR14kzdOqpfjtWbF2Nasjjw7QISohC52jGrpBddRABD2iZ/SK3rQn7UV71z6mozlttrOP/kD7/AGRfZlF</latexit><latexit sha1_base64="knXgh3YCq7IMKD/11MYdvoXibTE=">AAACDXicbVDLSsNAFJ3UV62vqEs3wSq0UEsigm6EohuXFewDmhAm09t27OThzKRQQn/Ajb/ixoUibt2782+cpF1o6xkGDufcy8w5XsSokKb5reWWlldW1/LrhY3Nre0dfXevKcKYE2iQkIW87WEBjAbQkFQyaEccsO8xaHnD69RvjYALGgZ3chyB4+N+QHuUYKkkVz/quwm9n5Tq5UsbJLbhIaYjo0txv3RiVbJTrrh60ayaGYxFYs1IEc1Qd/UvuxuS2IdAEoaF6FhmJJ0Ec0kJg0nBjgVEmAxxHzqKBtgH4SRZmolxrJSu0Qu5uoE0MvX3RoJ9Ica+pyZ9LAdi3kvF/7xOLHsXTkKDKJYQkOlDvZgZMjTSalRqDkSycRqfcKr+apAB5phIVWBBlWDNR14kzdOqpfjtWbF2Nasjjw7QISohC52jGrpBddRABD2iZ/SK3rQn7UV71z6mozlttrOP/kD7/AGRfZlF</latexit>

gij,k(P ) = 0
<latexit sha1_base64="VZDTneopK/keqx3B9/4Y5Q1AXA4=">AAAB9HicbZDLSgMxFIbP1Futt6pLN8EiVJAyI4JuhKIblxXsBdqhZNJMG5tkxiRTKEOfw40LRdz6MO58G9N2Ftr6Q+DjP+dwTv4g5kwb1/12ciura+sb+c3C1vbO7l5x/6Cho0QRWicRj1QrwJpyJmndMMNpK1YUi4DTZjC8ndabI6o0i+SDGcfUF7gvWcgINtby+92UPZ4NJ+Xa6bXbLZbcijsTWgYvgxJkqnWLX51eRBJBpSEca9323Nj4KVaGEU4nhU6iaYzJEPdp26LEgmo/nR09QSfW6aEwUvZJg2bu74kUC63HIrCdApuBXqxNzf9q7cSEV37KZJwYKsl8UZhwZCI0TQD1mKLE8LEFTBSztyIywAoTY3Mq2BC8xS8vQ+O84lm+vyhVb7I48nAEx1AGDy6hCndQgzoQeIJneIU3Z+S8OO/Ox7w152Qzh/BHzucPat2RMg==</latexit><latexit sha1_base64="VZDTneopK/keqx3B9/4Y5Q1AXA4=">AAAB9HicbZDLSgMxFIbP1Futt6pLN8EiVJAyI4JuhKIblxXsBdqhZNJMG5tkxiRTKEOfw40LRdz6MO58G9N2Ftr6Q+DjP+dwTv4g5kwb1/12ciura+sb+c3C1vbO7l5x/6Cho0QRWicRj1QrwJpyJmndMMNpK1YUi4DTZjC8ndabI6o0i+SDGcfUF7gvWcgINtby+92UPZ4NJ+Xa6bXbLZbcijsTWgYvgxJkqnWLX51eRBJBpSEca9323Nj4KVaGEU4nhU6iaYzJEPdp26LEgmo/nR09QSfW6aEwUvZJg2bu74kUC63HIrCdApuBXqxNzf9q7cSEV37KZJwYKsl8UZhwZCI0TQD1mKLE8LEFTBSztyIywAoTY3Mq2BC8xS8vQ+O84lm+vyhVb7I48nAEx1AGDy6hCndQgzoQeIJneIU3Z+S8OO/Ox7w152Qzh/BHzucPat2RMg==</latexit><latexit sha1_base64="VZDTneopK/keqx3B9/4Y5Q1AXA4=">AAAB9HicbZDLSgMxFIbP1Futt6pLN8EiVJAyI4JuhKIblxXsBdqhZNJMG5tkxiRTKEOfw40LRdz6MO58G9N2Ftr6Q+DjP+dwTv4g5kwb1/12ciura+sb+c3C1vbO7l5x/6Cho0QRWicRj1QrwJpyJmndMMNpK1YUi4DTZjC8ndabI6o0i+SDGcfUF7gvWcgINtby+92UPZ4NJ+Xa6bXbLZbcijsTWgYvgxJkqnWLX51eRBJBpSEca9323Nj4KVaGEU4nhU6iaYzJEPdp26LEgmo/nR09QSfW6aEwUvZJg2bu74kUC63HIrCdApuBXqxNzf9q7cSEV37KZJwYKsl8UZhwZCI0TQD1mKLE8LEFTBSztyIywAoTY3Mq2BC8xS8vQ+O84lm+vyhVb7I48nAEx1AGDy6hCndQgzoQeIJneIU3Z+S8OO/Ox7w152Qzh/BHzucPat2RMg==</latexit><latexit sha1_base64="VZDTneopK/keqx3B9/4Y5Q1AXA4=">AAAB9HicbZDLSgMxFIbP1Futt6pLN8EiVJAyI4JuhKIblxXsBdqhZNJMG5tkxiRTKEOfw40LRdz6MO58G9N2Ftr6Q+DjP+dwTv4g5kwb1/12ciura+sb+c3C1vbO7l5x/6Cho0QRWicRj1QrwJpyJmndMMNpK1YUi4DTZjC8ndabI6o0i+SDGcfUF7gvWcgINtby+92UPZ4NJ+Xa6bXbLZbcijsTWgYvgxJkqnWLX51eRBJBpSEca9323Nj4KVaGEU4nhU6iaYzJEPdp26LEgmo/nR09QSfW6aEwUvZJg2bu74kUC63HIrCdApuBXqxNzf9q7cSEV37KZJwYKsl8UZhwZCI0TQD1mKLE8LEFTBSztyIywAoTY3Mq2BC8xS8vQ+O84lm+vyhVb7I48nAEx1AGDy6hCndQgzoQeIJneIU3Z+S8OO/Ox7w152Qzh/BHzucPat2RMg==</latexit>

???
<latexit sha1_base64="8U7gAnDrwJQOWun7gXlhhwKjtIg=">AAAB6nicbZA9TwJBEIbn8AvxC7W02UhMrMgdjXYQbSwxykcCF7K3zMGGvb3L7p4JufATbCw0xtZfZOe/cYErFHyTTZ68M5OdeYNEcG1c99spbGxube8Ud0t7+weHR+Xjk7aOU8WwxWIRq25ANQousWW4EdhNFNIoENgJJrfzeucJleaxfDTTBP2IjiQPOaPGWg/1en1QrrhVdyGyDl4OFcjVHJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izKGmE2s8Wq87IhXWGJIyVfdKQhft7IqOR1tMosJ0RNWO9Wpub/9V6qQmv/YzLJDUo2fKjMBXExGR+NxlyhcyIqQXKFLe7EjamijJj0ynZELzVk9ehXat6lu9rlcZNHkcRzuAcLsGDK2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3I+fwCYxY1T</latexit><latexit sha1_base64="8U7gAnDrwJQOWun7gXlhhwKjtIg=">AAAB6nicbZA9TwJBEIbn8AvxC7W02UhMrMgdjXYQbSwxykcCF7K3zMGGvb3L7p4JufATbCw0xtZfZOe/cYErFHyTTZ68M5OdeYNEcG1c99spbGxube8Ud0t7+weHR+Xjk7aOU8WwxWIRq25ANQousWW4EdhNFNIoENgJJrfzeucJleaxfDTTBP2IjiQPOaPGWg/1en1QrrhVdyGyDl4OFcjVHJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izKGmE2s8Wq87IhXWGJIyVfdKQhft7IqOR1tMosJ0RNWO9Wpub/9V6qQmv/YzLJDUo2fKjMBXExGR+NxlyhcyIqQXKFLe7EjamijJj0ynZELzVk9ehXat6lu9rlcZNHkcRzuAcLsGDK2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3I+fwCYxY1T</latexit><latexit sha1_base64="8U7gAnDrwJQOWun7gXlhhwKjtIg=">AAAB6nicbZA9TwJBEIbn8AvxC7W02UhMrMgdjXYQbSwxykcCF7K3zMGGvb3L7p4JufATbCw0xtZfZOe/cYErFHyTTZ68M5OdeYNEcG1c99spbGxube8Ud0t7+weHR+Xjk7aOU8WwxWIRq25ANQousWW4EdhNFNIoENgJJrfzeucJleaxfDTTBP2IjiQPOaPGWg/1en1QrrhVdyGyDl4OFcjVHJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izKGmE2s8Wq87IhXWGJIyVfdKQhft7IqOR1tMosJ0RNWO9Wpub/9V6qQmv/YzLJDUo2fKjMBXExGR+NxlyhcyIqQXKFLe7EjamijJj0ynZELzVk9ehXat6lu9rlcZNHkcRzuAcLsGDK2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3I+fwCYxY1T</latexit><latexit sha1_base64="8U7gAnDrwJQOWun7gXlhhwKjtIg=">AAAB6nicbZA9TwJBEIbn8AvxC7W02UhMrMgdjXYQbSwxykcCF7K3zMGGvb3L7p4JufATbCw0xtZfZOe/cYErFHyTTZ68M5OdeYNEcG1c99spbGxube8Ud0t7+weHR+Xjk7aOU8WwxWIRq25ANQousWW4EdhNFNIoENgJJrfzeucJleaxfDTTBP2IjiQPOaPGWg/1en1QrrhVdyGyDl4OFcjVHJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izKGmE2s8Wq87IhXWGJIyVfdKQhft7IqOR1tMosJ0RNWO9Wpub/9V6qQmv/YzLJDUo2fKjMBXExGR+NxlyhcyIqQXKFLe7EjamijJj0ynZELzVk9ehXat6lu9rlcZNHkcRzuAcLsGDK2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3I+fwCYxY1T</latexit>

g 2 C0,1
(Lipschitz continuous)

<latexit sha1_base64="FHohIgpqT1MzOXDYPdKWVZRZcZQ=">AAACDnicbZC7TgJBFIZnvSLeUEubiUCCiSG7NFoSaSwsMJFLAkhmhwEmzM5sZs6a4IYnsPFVbCw0xtbazrdxgC0U/JNJvvznnJw5vx8KbsB1v52V1bX1jc3UVnp7Z3dvP3NwWDcq0pTVqBJKN31imOCS1YCDYM1QMxL4gjX8UWVab9wzbbiStzAOWScgA8n7nBKwVjeTzw3aXOLKXeyeeZMcLlzz0NAhhwdMlQQuIxWZ024m6xbdmfAyeAlkUaJqN/PV7ikaBUwCFcSYlueG0ImJBk4Fm6TbkWEhoSMyYC2LkgTMdOLZOROct04P95W2TwKeub8nYhIYMw582xkQGJrF2tT8r9aKoH/RibkMI2CSzhf1I4FB4Wk2uMc1oyDGFgjV3P4V0yHRhIJNMG1D8BZPXoZ6qehZvilly5dJHCl0jE5QAXnoHJXRFaqiGqLoET2jV/TmPDkvzrvzMW9dcZKZI/RHzucPGEaa5Q==</latexit><latexit sha1_base64="FHohIgpqT1MzOXDYPdKWVZRZcZQ=">AAACDnicbZC7TgJBFIZnvSLeUEubiUCCiSG7NFoSaSwsMJFLAkhmhwEmzM5sZs6a4IYnsPFVbCw0xtbazrdxgC0U/JNJvvznnJw5vx8KbsB1v52V1bX1jc3UVnp7Z3dvP3NwWDcq0pTVqBJKN31imOCS1YCDYM1QMxL4gjX8UWVab9wzbbiStzAOWScgA8n7nBKwVjeTzw3aXOLKXeyeeZMcLlzz0NAhhwdMlQQuIxWZ024m6xbdmfAyeAlkUaJqN/PV7ikaBUwCFcSYlueG0ImJBk4Fm6TbkWEhoSMyYC2LkgTMdOLZOROct04P95W2TwKeub8nYhIYMw582xkQGJrF2tT8r9aKoH/RibkMI2CSzhf1I4FB4Wk2uMc1oyDGFgjV3P4V0yHRhIJNMG1D8BZPXoZ6qehZvilly5dJHCl0jE5QAXnoHJXRFaqiGqLoET2jV/TmPDkvzrvzMW9dcZKZI/RHzucPGEaa5Q==</latexit><latexit sha1_base64="FHohIgpqT1MzOXDYPdKWVZRZcZQ=">AAACDnicbZC7TgJBFIZnvSLeUEubiUCCiSG7NFoSaSwsMJFLAkhmhwEmzM5sZs6a4IYnsPFVbCw0xtbazrdxgC0U/JNJvvznnJw5vx8KbsB1v52V1bX1jc3UVnp7Z3dvP3NwWDcq0pTVqBJKN31imOCS1YCDYM1QMxL4gjX8UWVab9wzbbiStzAOWScgA8n7nBKwVjeTzw3aXOLKXeyeeZMcLlzz0NAhhwdMlQQuIxWZ024m6xbdmfAyeAlkUaJqN/PV7ikaBUwCFcSYlueG0ImJBk4Fm6TbkWEhoSMyYC2LkgTMdOLZOROct04P95W2TwKeub8nYhIYMw582xkQGJrF2tT8r9aKoH/RibkMI2CSzhf1I4FB4Wk2uMc1oyDGFgjV3P4V0yHRhIJNMG1D8BZPXoZ6qehZvilly5dJHCl0jE5QAXnoHJXRFaqiGqLoET2jV/TmPDkvzrvzMW9dcZKZI/RHzucPGEaa5Q==</latexit><latexit sha1_base64="FHohIgpqT1MzOXDYPdKWVZRZcZQ=">AAACDnicbZC7TgJBFIZnvSLeUEubiUCCiSG7NFoSaSwsMJFLAkhmhwEmzM5sZs6a4IYnsPFVbCw0xtbazrdxgC0U/JNJvvznnJw5vx8KbsB1v52V1bX1jc3UVnp7Z3dvP3NwWDcq0pTVqBJKN31imOCS1YCDYM1QMxL4gjX8UWVab9wzbbiStzAOWScgA8n7nBKwVjeTzw3aXOLKXeyeeZMcLlzz0NAhhwdMlQQuIxWZ024m6xbdmfAyeAlkUaJqN/PV7ikaBUwCFcSYlueG0ImJBk4Fm6TbkWEhoSMyYC2LkgTMdOLZOROct04P95W2TwKeub8nYhIYMw582xkQGJrF2tT8r9aKoH/RibkMI2CSzhf1I4FB4Wk2uMc1oyDGFgjV3P4V0yHRhIJNMG1D8BZPXoZ6qehZvilly5dJHCl0jE5QAXnoHJXRFaqiGqLoET2jV/TmPDkvzrvzMW9dcZKZI/RHzucPGEaa5Q==</latexit>

Defn:  If     non-optimal and no such 
coordinate transformation exists at P, 
we call P a  “Regularity Singularity”

�<latexit sha1_base64="tJNNo+acS3QpoXdOubS5QXXfyEM=">AAAB73icbZA9T8MwEIYvfJbyVWBksWiRmKqkC4wVDDAWiX5IbVRdXKe1aifBdpCqqH+ChQGEWPk7bPwb3DYDtLySpUfv3cl3b5AIro3rfjtr6xubW9uFneLu3v7BYenouKXjVFHWpLGIVSdAzQSPWNNwI1gnUQxlIFg7GN/M6u0npjSPowczSZgvcRjxkFM01upUercoJVb6pbJbdeciq+DlUIZcjX7pqzeIaSpZZKhArbuemxg/Q2U4FWxa7KWaJUjHOGRdixFKpv1svu+UnFtnQMJY2RcZMnd/T2QotZ7IwHZKNCO9XJuZ/9W6qQmv/IxHSWpYRBcfhakgJiaz48mAK0aNmFhAqrjdldARKqTGRlS0IXjLJ69Cq1b1LN/XyvXrPI4CnMIZXIAHl1CHO2hAEygIeIZXeHMenRfn3flYtK45+cwJ/JHz+QMPlY9P</latexit><latexit sha1_base64="tJNNo+acS3QpoXdOubS5QXXfyEM=">AAAB73icbZA9T8MwEIYvfJbyVWBksWiRmKqkC4wVDDAWiX5IbVRdXKe1aifBdpCqqH+ChQGEWPk7bPwb3DYDtLySpUfv3cl3b5AIro3rfjtr6xubW9uFneLu3v7BYenouKXjVFHWpLGIVSdAzQSPWNNwI1gnUQxlIFg7GN/M6u0npjSPowczSZgvcRjxkFM01upUercoJVb6pbJbdeciq+DlUIZcjX7pqzeIaSpZZKhArbuemxg/Q2U4FWxa7KWaJUjHOGRdixFKpv1svu+UnFtnQMJY2RcZMnd/T2QotZ7IwHZKNCO9XJuZ/9W6qQmv/IxHSWpYRBcfhakgJiaz48mAK0aNmFhAqrjdldARKqTGRlS0IXjLJ69Cq1b1LN/XyvXrPI4CnMIZXIAHl1CHO2hAEygIeIZXeHMenRfn3flYtK45+cwJ/JHz+QMPlY9P</latexit><latexit sha1_base64="tJNNo+acS3QpoXdOubS5QXXfyEM=">AAAB73icbZA9T8MwEIYvfJbyVWBksWiRmKqkC4wVDDAWiX5IbVRdXKe1aifBdpCqqH+ChQGEWPk7bPwb3DYDtLySpUfv3cl3b5AIro3rfjtr6xubW9uFneLu3v7BYenouKXjVFHWpLGIVSdAzQSPWNNwI1gnUQxlIFg7GN/M6u0npjSPowczSZgvcRjxkFM01upUercoJVb6pbJbdeciq+DlUIZcjX7pqzeIaSpZZKhArbuemxg/Q2U4FWxa7KWaJUjHOGRdixFKpv1svu+UnFtnQMJY2RcZMnd/T2QotZ7IwHZKNCO9XJuZ/9W6qQmv/IxHSWpYRBcfhakgJiaz48mAK0aNmFhAqrjdldARKqTGRlS0IXjLJ69Cq1b1LN/XyvXrPI4CnMIZXIAHl1CHO2hAEygIeIZXeHMenRfn3flYtK45+cwJ/JHz+QMPlY9P</latexit><latexit sha1_base64="tJNNo+acS3QpoXdOubS5QXXfyEM=">AAAB73icbZA9T8MwEIYvfJbyVWBksWiRmKqkC4wVDDAWiX5IbVRdXKe1aifBdpCqqH+ChQGEWPk7bPwb3DYDtLySpUfv3cl3b5AIro3rfjtr6xubW9uFneLu3v7BYenouKXjVFHWpLGIVSdAzQSPWNNwI1gnUQxlIFg7GN/M6u0npjSPowczSZgvcRjxkFM01upUercoJVb6pbJbdeciq+DlUIZcjX7pqzeIaSpZZKhArbuemxg/Q2U4FWxa7KWaJUjHOGRdixFKpv1svu+UnFtnQMJY2RcZMnd/T2QotZ7IwHZKNCO9XJuZ/9W6qQmv/IxHSWpYRBcfhakgJiaz48mAK0aNmFhAqrjdldARKqTGRlS0IXjLJ69Cq1b1LN/XyvXrPI4CnMIZXIAHl1CHO2hAEygIeIZXeHMenRfn3flYtK45+cwJ/JHz+QMPlY9P</latexit>



Conclude:  If  shock-wave interaction 
can create a regularity singularity, then 
spacetime is not locally Minkowski…

I.e., the physics of GR does not reduce 
to Special Relativity…



New GR scattering effects would 
occur in a neighborhood of a 
shock-wave Regularity Singularity

Regularity Singularities and the scattering

of gravity waves in approximate locally

inertial frames,
<latexit sha1_base64="jnmmLwGR0Vm0sDEOQuZ76ISdoR0="></latexit><latexit sha1_base64="jnmmLwGR0Vm0sDEOQuZ76ISdoR0="></latexit><latexit sha1_base64="jnmmLwGR0Vm0sDEOQuZ76ISdoR0="></latexit><latexit sha1_base64="jnmmLwGR0Vm0sDEOQuZ76ISdoR0="></latexit>

M. Reintjes and B.Temple, Meth Appl Anal,

Vol. 23, No. 2, pp. 233-258, September 2016.

<latexit sha1_base64="OPr3db1l4sFGK0TUfmm6OHeCVNM="></latexit><latexit sha1_base64="OPr3db1l4sFGK0TUfmm6OHeCVNM="></latexit><latexit sha1_base64="OPr3db1l4sFGK0TUfmm6OHeCVNM="></latexit><latexit sha1_base64="OPr3db1l4sFGK0TUfmm6OHeCVNM="></latexit>

………………



?
<latexit sha1_base64="dL8c2JPUecrP2C3QFN6OWQ1XLfs=">AAAB6HicbZA9TwJBEIbn8AvxC7W02UhMrMgdjXYSbSwhkY8ELmRvmYOVvb3L7p4JufALbCw0xtafZOe/cYErFHyTTZ68M5OdeYNEcG1c99spbGxube8Ud0t7+weHR+Xjk7aOU8WwxWIRq25ANQousWW4EdhNFNIoENgJJnfzeucJleaxfDDTBP2IjiQPOaPGWs2bQbniVt2FyDp4OVQgV2NQ/uoPY5ZGKA0TVOue5ybGz6gynAmclfqpxoSyCR1hz6KkEWo/Wyw6IxfWGZIwVvZJQxbu74mMRlpPo8B2RtSM9Wptbv5X66UmvPYzLpPUoGTLj8JUEBOT+dVkyBUyI6YWKFPc7krYmCrKjM2mZEPwVk9eh3at6llu1ir12zyOIpzBOVyCB1dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/kfP4AjzeMwQ==</latexit><latexit sha1_base64="dL8c2JPUecrP2C3QFN6OWQ1XLfs=">AAAB6HicbZA9TwJBEIbn8AvxC7W02UhMrMgdjXYSbSwhkY8ELmRvmYOVvb3L7p4JufALbCw0xtafZOe/cYErFHyTTZ68M5OdeYNEcG1c99spbGxube8Ud0t7+weHR+Xjk7aOU8WwxWIRq25ANQousWW4EdhNFNIoENgJJnfzeucJleaxfDDTBP2IjiQPOaPGWs2bQbniVt2FyDp4OVQgV2NQ/uoPY5ZGKA0TVOue5ybGz6gynAmclfqpxoSyCR1hz6KkEWo/Wyw6IxfWGZIwVvZJQxbu74mMRlpPo8B2RtSM9Wptbv5X66UmvPYzLpPUoGTLj8JUEBOT+dVkyBUyI6YWKFPc7krYmCrKjM2mZEPwVk9eh3at6llu1ir12zyOIpzBOVyCB1dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/kfP4AjzeMwQ==</latexit><latexit sha1_base64="dL8c2JPUecrP2C3QFN6OWQ1XLfs=">AAAB6HicbZA9TwJBEIbn8AvxC7W02UhMrMgdjXYSbSwhkY8ELmRvmYOVvb3L7p4JufALbCw0xtafZOe/cYErFHyTTZ68M5OdeYNEcG1c99spbGxube8Ud0t7+weHR+Xjk7aOU8WwxWIRq25ANQousWW4EdhNFNIoENgJJnfzeucJleaxfDDTBP2IjiQPOaPGWs2bQbniVt2FyDp4OVQgV2NQ/uoPY5ZGKA0TVOue5ybGz6gynAmclfqpxoSyCR1hz6KkEWo/Wyw6IxfWGZIwVvZJQxbu74mMRlpPo8B2RtSM9Wptbv5X66UmvPYzLpPUoGTLj8JUEBOT+dVkyBUyI6YWKFPc7krYmCrKjM2mZEPwVk9eh3at6llu1ir12zyOIpzBOVyCB1dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/kfP4AjzeMwQ==</latexit><latexit sha1_base64="dL8c2JPUecrP2C3QFN6OWQ1XLfs=">AAAB6HicbZA9TwJBEIbn8AvxC7W02UhMrMgdjXYSbSwhkY8ELmRvmYOVvb3L7p4JufALbCw0xtafZOe/cYErFHyTTZ68M5OdeYNEcG1c99spbGxube8Ud0t7+weHR+Xjk7aOU8WwxWIRq25ANQousWW4EdhNFNIoENgJJnfzeucJleaxfDDTBP2IjiQPOaPGWs2bQbniVt2FyDp4OVQgV2NQ/uoPY5ZGKA0TVOue5ybGz6gynAmclfqpxoSyCR1hz6KkEWo/Wyw6IxfWGZIwVvZJQxbu74mMRlpPo8B2RtSM9Wptbv5X66UmvPYzLpPUoGTLj8JUEBOT+dVkyBUyI6YWKFPc7krYmCrKjM2mZEPwVk9eh3at6llu1ir12zyOIpzBOVyCB1dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/kfP4AjzeMwQ==</latexit>

so

so

�, d� 2 Wm,p
<latexit sha1_base64="OAa6Sbq9KfpZlv6KhHu4X6L2zQc=">AAACBHicbZC7TsMwFIadcivlFmDsYtEiMVRV0gXGCgYYi0QvUhMqx3Faq7YT2Q5SFXVg4VVYGECIlYdg421w2wzQciTLn/7/HNnnDxJGlXacb6uwtr6xuVXcLu3s7u0f2IdHHRWnEpM2jlksewFShFFB2ppqRnqJJIgHjHSD8dXM7z4QqWgs7vQkIT5HQ0EjipE20sAuV71rxDmqhYvbowJ27zNeS6bVgV1x6s684Cq4OVRAXq2B/eWFMU45ERozpFTfdRLtZ0hqihmZlrxUkQThMRqSvkGBOFF+Nl9iCk+NEsIoluYIDefq74kMcaUmPDCdHOmRWvZm4n9eP9XRhZ9RkaSaCLx4KEoZ1DGcJQJDKgnWbGIAYUnNXyEeIYmwNrmVTAju8sqr0GnUXcO3jUrzMo+jCMrgBJwBF5yDJrgBLdAGGDyCZ/AK3qwn68V6tz4WrQUrnzkGf8r6/AEXpJcW</latexit><latexit sha1_base64="OAa6Sbq9KfpZlv6KhHu4X6L2zQc=">AAACBHicbZC7TsMwFIadcivlFmDsYtEiMVRV0gXGCgYYi0QvUhMqx3Faq7YT2Q5SFXVg4VVYGECIlYdg421w2wzQciTLn/7/HNnnDxJGlXacb6uwtr6xuVXcLu3s7u0f2IdHHRWnEpM2jlksewFShFFB2ppqRnqJJIgHjHSD8dXM7z4QqWgs7vQkIT5HQ0EjipE20sAuV71rxDmqhYvbowJ27zNeS6bVgV1x6s684Cq4OVRAXq2B/eWFMU45ERozpFTfdRLtZ0hqihmZlrxUkQThMRqSvkGBOFF+Nl9iCk+NEsIoluYIDefq74kMcaUmPDCdHOmRWvZm4n9eP9XRhZ9RkaSaCLx4KEoZ1DGcJQJDKgnWbGIAYUnNXyEeIYmwNrmVTAju8sqr0GnUXcO3jUrzMo+jCMrgBJwBF5yDJrgBLdAGGDyCZ/AK3qwn68V6tz4WrQUrnzkGf8r6/AEXpJcW</latexit><latexit sha1_base64="OAa6Sbq9KfpZlv6KhHu4X6L2zQc=">AAACBHicbZC7TsMwFIadcivlFmDsYtEiMVRV0gXGCgYYi0QvUhMqx3Faq7YT2Q5SFXVg4VVYGECIlYdg421w2wzQciTLn/7/HNnnDxJGlXacb6uwtr6xuVXcLu3s7u0f2IdHHRWnEpM2jlksewFShFFB2ppqRnqJJIgHjHSD8dXM7z4QqWgs7vQkIT5HQ0EjipE20sAuV71rxDmqhYvbowJ27zNeS6bVgV1x6s684Cq4OVRAXq2B/eWFMU45ERozpFTfdRLtZ0hqihmZlrxUkQThMRqSvkGBOFF+Nl9iCk+NEsIoluYIDefq74kMcaUmPDCdHOmRWvZm4n9eP9XRhZ9RkaSaCLx4KEoZ1DGcJQJDKgnWbGIAYUnNXyEeIYmwNrmVTAju8sqr0GnUXcO3jUrzMo+jCMrgBJwBF5yDJrgBLdAGGDyCZ/AK3qwn68V6tz4WrQUrnzkGf8r6/AEXpJcW</latexit><latexit sha1_base64="OAa6Sbq9KfpZlv6KhHu4X6L2zQc=">AAACBHicbZC7TsMwFIadcivlFmDsYtEiMVRV0gXGCgYYi0QvUhMqx3Faq7YT2Q5SFXVg4VVYGECIlYdg421w2wzQciTLn/7/HNnnDxJGlXacb6uwtr6xuVXcLu3s7u0f2IdHHRWnEpM2jlksewFShFFB2ppqRnqJJIgHjHSD8dXM7z4QqWgs7vQkIT5HQ0EjipE20sAuV71rxDmqhYvbowJ27zNeS6bVgV1x6s684Cq4OVRAXq2B/eWFMU45ERozpFTfdRLtZ0hqihmZlrxUkQThMRqSvkGBOFF+Nl9iCk+NEsIoluYIDefq74kMcaUmPDCdHOmRWvZm4n9eP9XRhZ9RkaSaCLx4KEoZ1DGcJQJDKgnWbGIAYUnNXyEeIYmwNrmVTAju8sqr0GnUXcO3jUrzMo+jCMrgBJwBF5yDJrgBLdAGGDyCZ/AK3qwn68V6tz4WrQUrnzkGf8r6/AEXpJcW</latexit>

g 2 Wm+1,p
<latexit sha1_base64="77Sw5fH/CEDpRJiPPEheCW7UnwQ=">AAAB+XicbZDLSgMxFIbPeK31NurSTbAVBKXMdKPLohuXFewF2rFk0kwbmmSGJFMoQ9/EjQtF3Pom7nwb03YW2vpD4OM/53BO/jDhTBvP+3bW1jc2t7YLO8Xdvf2DQ/fouKnjVBHaIDGPVTvEmnImacMww2k7URSLkNNWOLqb1VtjqjSL5aOZJDQQeCBZxAg21uq5bnnQZRK1njJx6V8l03LPLXkVby60Cn4OJchV77lf3X5MUkGlIRxr3fG9xAQZVoYRTqfFbqppgskID2jHosSC6iCbXz5F59bpoyhW9kmD5u7viQwLrScitJ0Cm6Fers3M/2qd1EQ3QcZkkhoqyWJRlHJkYjSLAfWZosTwiQVMFLO3IjLEChNjwyraEPzlL69Cs1rxLT9US7XbPI4CnMIZXIAP11CDe6hDAwiM4Rle4c3JnBfn3flYtK45+cwJ/JHz+QOrWZJd</latexit><latexit sha1_base64="77Sw5fH/CEDpRJiPPEheCW7UnwQ=">AAAB+XicbZDLSgMxFIbPeK31NurSTbAVBKXMdKPLohuXFewF2rFk0kwbmmSGJFMoQ9/EjQtF3Pom7nwb03YW2vpD4OM/53BO/jDhTBvP+3bW1jc2t7YLO8Xdvf2DQ/fouKnjVBHaIDGPVTvEmnImacMww2k7URSLkNNWOLqb1VtjqjSL5aOZJDQQeCBZxAg21uq5bnnQZRK1njJx6V8l03LPLXkVby60Cn4OJchV77lf3X5MUkGlIRxr3fG9xAQZVoYRTqfFbqppgskID2jHosSC6iCbXz5F59bpoyhW9kmD5u7viQwLrScitJ0Cm6Fers3M/2qd1EQ3QcZkkhoqyWJRlHJkYjSLAfWZosTwiQVMFLO3IjLEChNjwyraEPzlL69Cs1rxLT9US7XbPI4CnMIZXIAP11CDe6hDAwiM4Rle4c3JnBfn3flYtK45+cwJ/JHz+QOrWZJd</latexit><latexit sha1_base64="77Sw5fH/CEDpRJiPPEheCW7UnwQ=">AAAB+XicbZDLSgMxFIbPeK31NurSTbAVBKXMdKPLohuXFewF2rFk0kwbmmSGJFMoQ9/EjQtF3Pom7nwb03YW2vpD4OM/53BO/jDhTBvP+3bW1jc2t7YLO8Xdvf2DQ/fouKnjVBHaIDGPVTvEmnImacMww2k7URSLkNNWOLqb1VtjqjSL5aOZJDQQeCBZxAg21uq5bnnQZRK1njJx6V8l03LPLXkVby60Cn4OJchV77lf3X5MUkGlIRxr3fG9xAQZVoYRTqfFbqppgskID2jHosSC6iCbXz5F59bpoyhW9kmD5u7viQwLrScitJ0Cm6Fers3M/2qd1EQ3QcZkkhoqyWJRlHJkYjSLAfWZosTwiQVMFLO3IjLEChNjwyraEPzlL69Cs1rxLT9US7XbPI4CnMIZXIAP11CDe6hDAwiM4Rle4c3JnBfn3flYtK45+cwJ/JHz+QOrWZJd</latexit><latexit sha1_base64="77Sw5fH/CEDpRJiPPEheCW7UnwQ=">AAAB+XicbZDLSgMxFIbPeK31NurSTbAVBKXMdKPLohuXFewF2rFk0kwbmmSGJFMoQ9/EjQtF3Pom7nwb03YW2vpD4OM/53BO/jDhTBvP+3bW1jc2t7YLO8Xdvf2DQ/fouKnjVBHaIDGPVTvEmnImacMww2k7URSLkNNWOLqb1VtjqjSL5aOZJDQQeCBZxAg21uq5bnnQZRK1njJx6V8l03LPLXkVby60Cn4OJchV77lf3X5MUkGlIRxr3fG9xAQZVoYRTqfFbqppgskID2jHosSC6iCbXz5F59bpoyhW9kmD5u7viQwLrScitJ0Cm6Fers3M/2qd1EQ3QcZkkhoqyWJRlHJkYjSLAfWZosTwiQVMFLO3IjLEChNjwyraEPzlL69Cs1rxLT9US7XbPI4CnMIZXIAP11CDe6hDAwiM4Rle4c3JnBfn3flYtK45+cwJ/JHz+QOrWZJd</latexit>

“Does there exist a coordinate

transformation x ! y such that in

y-coordinates...”

<latexit sha1_base64="P8OCZ3+maU8HCFCV6iUE6P1F0tc="></latexit><latexit sha1_base64="P8OCZ3+maU8HCFCV6iUE6P1F0tc="></latexit><latexit sha1_base64="P8OCZ3+maU8HCFCV6iUE6P1F0tc="></latexit><latexit sha1_base64="P8OCZ3+maU8HCFCV6iUE6P1F0tc="></latexit>

� 2 Wm+1,p
<latexit sha1_base64="V2RmBKhb0qGpOV6GUzgPAiAHVfI=">AAAB/nicbZDLSgMxFIbP1Futt1Fx5SbYCoIiM93osuhClxXsBTpjyaRpG5pkhiQjlKHgq7hxoYhbn8Odb2N6WWjrD4GP/5zDOfmjhDNtPO/byS0tr6yu5dcLG5tb2zvu7l5dx6kitEZiHqtmhDXlTNKaYYbTZqIoFhGnjWhwPa43HqnSLJb3ZpjQUOCeZF1GsLFW2z0oBTdYCBwwiRoPmTj1z5JRqe0WvXNvIrQI/gyKMFO17X4FnZikgkpDONa65XuJCTOsDCOcjgpBqmmCyQD3aMuixILqMJucP0LH1umgbqzskwZN3N8TGRZaD0VkOwU2fT1fG5v/1Vqp6V6GGZNJaqgk00XdlCMTo3EWqMMUJYYPLWCimL0VkT5WmBibWMGG4M9/eRHq5XPf8l25WLmaxZGHQziCE/DhAipwC1WoAYEMnuEV3pwn58V5dz6mrTlnNrMPf+R8/gBQhJRn</latexit><latexit sha1_base64="V2RmBKhb0qGpOV6GUzgPAiAHVfI=">AAAB/nicbZDLSgMxFIbP1Futt1Fx5SbYCoIiM93osuhClxXsBTpjyaRpG5pkhiQjlKHgq7hxoYhbn8Odb2N6WWjrD4GP/5zDOfmjhDNtPO/byS0tr6yu5dcLG5tb2zvu7l5dx6kitEZiHqtmhDXlTNKaYYbTZqIoFhGnjWhwPa43HqnSLJb3ZpjQUOCeZF1GsLFW2z0oBTdYCBwwiRoPmTj1z5JRqe0WvXNvIrQI/gyKMFO17X4FnZikgkpDONa65XuJCTOsDCOcjgpBqmmCyQD3aMuixILqMJucP0LH1umgbqzskwZN3N8TGRZaD0VkOwU2fT1fG5v/1Vqp6V6GGZNJaqgk00XdlCMTo3EWqMMUJYYPLWCimL0VkT5WmBibWMGG4M9/eRHq5XPf8l25WLmaxZGHQziCE/DhAipwC1WoAYEMnuEV3pwn58V5dz6mrTlnNrMPf+R8/gBQhJRn</latexit><latexit sha1_base64="V2RmBKhb0qGpOV6GUzgPAiAHVfI=">AAAB/nicbZDLSgMxFIbP1Futt1Fx5SbYCoIiM93osuhClxXsBTpjyaRpG5pkhiQjlKHgq7hxoYhbn8Odb2N6WWjrD4GP/5zDOfmjhDNtPO/byS0tr6yu5dcLG5tb2zvu7l5dx6kitEZiHqtmhDXlTNKaYYbTZqIoFhGnjWhwPa43HqnSLJb3ZpjQUOCeZF1GsLFW2z0oBTdYCBwwiRoPmTj1z5JRqe0WvXNvIrQI/gyKMFO17X4FnZikgkpDONa65XuJCTOsDCOcjgpBqmmCyQD3aMuixILqMJucP0LH1umgbqzskwZN3N8TGRZaD0VkOwU2fT1fG5v/1Vqp6V6GGZNJaqgk00XdlCMTo3EWqMMUJYYPLWCimL0VkT5WmBibWMGG4M9/eRHq5XPf8l25WLmaxZGHQziCE/DhAipwC1WoAYEMnuEV3pwn58V5dz6mrTlnNrMPf+R8/gBQhJRn</latexit><latexit sha1_base64="V2RmBKhb0qGpOV6GUzgPAiAHVfI=">AAAB/nicbZDLSgMxFIbP1Futt1Fx5SbYCoIiM93osuhClxXsBTpjyaRpG5pkhiQjlKHgq7hxoYhbn8Odb2N6WWjrD4GP/5zDOfmjhDNtPO/byS0tr6yu5dcLG5tb2zvu7l5dx6kitEZiHqtmhDXlTNKaYYbTZqIoFhGnjWhwPa43HqnSLJb3ZpjQUOCeZF1GsLFW2z0oBTdYCBwwiRoPmTj1z5JRqe0WvXNvIrQI/gyKMFO17X4FnZikgkpDONa65XuJCTOsDCOcjgpBqmmCyQD3aMuixILqMJucP0LH1umgbqzskwZN3N8TGRZaD0VkOwU2fT1fG5v/1Vqp6V6GGZNJaqgk00XdlCMTo3EWqMMUJYYPLWCimL0VkT5WmBibWMGG4M9/eRHq5XPf8l25WLmaxZGHQziCE/DhAipwC1WoAYEMnuEV3pwn58V5dz6mrTlnNrMPf+R8/gBQhJRn</latexit>

g 2 Wm+2,p
<latexit sha1_base64="/kM7akJAooIYOQJmnxX6wztsKnA=">AAAB+XicbZDLSgMxFIbPeK31NurSTbAVBKXMdKPLohuXFewF2rFk0kwbmmSGJFMoQ9/EjQtF3Pom7nwb03YW2vpD4OM/53BO/jDhTBvP+3bW1jc2t7YLO8Xdvf2DQ/fouKnjVBHaIDGPVTvEmnImacMww2k7URSLkNNWOLqb1VtjqjSL5aOZJDQQeCBZxAg21uq5bnnQZRK1njJxWb1KpuWeW/Iq3lxoFfwcSpCr3nO/uv2YpIJKQzjWuuN7iQkyrAwjnE6L3VTTBJMRHtCORYkF1UE2v3yKzq3TR1Gs7JMGzd3fExkWWk9EaDsFNkO9XJuZ/9U6qYlugozJJDVUksWiKOXIxGgWA+ozRYnhEwuYKGZvRWSIFSbGhlW0IfjLX16FZrXiW36olmq3eRwFOIUzuAAfrqEG91CHBhAYwzO8wpuTOS/Ou/OxaF1z8pkT+CPn8wes4ZJe</latexit><latexit sha1_base64="/kM7akJAooIYOQJmnxX6wztsKnA=">AAAB+XicbZDLSgMxFIbPeK31NurSTbAVBKXMdKPLohuXFewF2rFk0kwbmmSGJFMoQ9/EjQtF3Pom7nwb03YW2vpD4OM/53BO/jDhTBvP+3bW1jc2t7YLO8Xdvf2DQ/fouKnjVBHaIDGPVTvEmnImacMww2k7URSLkNNWOLqb1VtjqjSL5aOZJDQQeCBZxAg21uq5bnnQZRK1njJxWb1KpuWeW/Iq3lxoFfwcSpCr3nO/uv2YpIJKQzjWuuN7iQkyrAwjnE6L3VTTBJMRHtCORYkF1UE2v3yKzq3TR1Gs7JMGzd3fExkWWk9EaDsFNkO9XJuZ/9U6qYlugozJJDVUksWiKOXIxGgWA+ozRYnhEwuYKGZvRWSIFSbGhlW0IfjLX16FZrXiW36olmq3eRwFOIUzuAAfrqEG91CHBhAYwzO8wpuTOS/Ou/OxaF1z8pkT+CPn8wes4ZJe</latexit><latexit sha1_base64="/kM7akJAooIYOQJmnxX6wztsKnA=">AAAB+XicbZDLSgMxFIbPeK31NurSTbAVBKXMdKPLohuXFewF2rFk0kwbmmSGJFMoQ9/EjQtF3Pom7nwb03YW2vpD4OM/53BO/jDhTBvP+3bW1jc2t7YLO8Xdvf2DQ/fouKnjVBHaIDGPVTvEmnImacMww2k7URSLkNNWOLqb1VtjqjSL5aOZJDQQeCBZxAg21uq5bnnQZRK1njJxWb1KpuWeW/Iq3lxoFfwcSpCr3nO/uv2YpIJKQzjWuuN7iQkyrAwjnE6L3VTTBJMRHtCORYkF1UE2v3yKzq3TR1Gs7JMGzd3fExkWWk9EaDsFNkO9XJuZ/9U6qYlugozJJDVUksWiKOXIxGgWA+ozRYnhEwuYKGZvRWSIFSbGhlW0IfjLX16FZrXiW36olmq3eRwFOIUzuAAfrqEG91CHBhAYwzO8wpuTOS/Ou/OxaF1z8pkT+CPn8wes4ZJe</latexit><latexit sha1_base64="/kM7akJAooIYOQJmnxX6wztsKnA=">AAAB+XicbZDLSgMxFIbPeK31NurSTbAVBKXMdKPLohuXFewF2rFk0kwbmmSGJFMoQ9/EjQtF3Pom7nwb03YW2vpD4OM/53BO/jDhTBvP+3bW1jc2t7YLO8Xdvf2DQ/fouKnjVBHaIDGPVTvEmnImacMww2k7URSLkNNWOLqb1VtjqjSL5aOZJDQQeCBZxAg21uq5bnnQZRK1njJxWb1KpuWeW/Iq3lxoFfwcSpCr3nO/uv2YpIJKQzjWuuN7iQkyrAwjnE6L3VTTBJMRHtCORYkF1UE2v3yKzq3TR1Gs7JMGzd3fExkWWk9EaDsFNkO9XJuZ/9U6qYlugozJJDVUksWiKOXIxGgWA+ozRYnhEwuYKGZvRWSIFSbGhlW0IfjLX16FZrXiW36olmq3eRwFOIUzuAAfrqEG91CHBhAYwzO8wpuTOS/Ou/OxaF1z8pkT+CPn8wes4ZJe</latexit>

(d�, R 2 Wm,p)
<latexit sha1_base64="94u6vOdpKEHrRidB3KehkzfnxVg=">AAACAXicbZDLSgMxFIYzXmu9jboR3ARboUIpM93osuhCl1XsBTpjyWQybWiSGZKMUIa68VXcuFDErW/hzrcxvSy09YfAx3/O4eT8QcKo0o7zbS0tr6yurec28ptb2zu79t5+U8WpxKSBYxbLdoAUYVSQhqaakXYiCeIBI61gcDmutx6IVDQWd3qYEJ+jnqARxUgbq2sfloqhd4U4R+VbjwrYus94ORkVT7t2wak4E8FFcGdQADPVu/aXF8Y45URozJBSHddJtJ8hqSlmZJT3UkUShAeoRzoGBeJE+dnkghE8MU4Io1iaJzScuL8nMsSVGvLAdHKk+2q+Njb/q3VSHZ37GRVJqonA00VRyqCO4TgOGFJJsGZDAwhLav4KcR9JhLUJLW9CcOdPXoRmteIavqkWahezOHLgCByDEnDBGaiBa1AHDYDBI3gGr+DNerJerHfrY9q6ZM1mDsAfWZ8/F5yVXA==</latexit><latexit sha1_base64="94u6vOdpKEHrRidB3KehkzfnxVg=">AAACAXicbZDLSgMxFIYzXmu9jboR3ARboUIpM93osuhCl1XsBTpjyWQybWiSGZKMUIa68VXcuFDErW/hzrcxvSy09YfAx3/O4eT8QcKo0o7zbS0tr6yurec28ptb2zu79t5+U8WpxKSBYxbLdoAUYVSQhqaakXYiCeIBI61gcDmutx6IVDQWd3qYEJ+jnqARxUgbq2sfloqhd4U4R+VbjwrYus94ORkVT7t2wak4E8FFcGdQADPVu/aXF8Y45URozJBSHddJtJ8hqSlmZJT3UkUShAeoRzoGBeJE+dnkghE8MU4Io1iaJzScuL8nMsSVGvLAdHKk+2q+Njb/q3VSHZ37GRVJqonA00VRyqCO4TgOGFJJsGZDAwhLav4KcR9JhLUJLW9CcOdPXoRmteIavqkWahezOHLgCByDEnDBGaiBa1AHDYDBI3gGr+DNerJerHfrY9q6ZM1mDsAfWZ8/F5yVXA==</latexit><latexit sha1_base64="94u6vOdpKEHrRidB3KehkzfnxVg=">AAACAXicbZDLSgMxFIYzXmu9jboR3ARboUIpM93osuhCl1XsBTpjyWQybWiSGZKMUIa68VXcuFDErW/hzrcxvSy09YfAx3/O4eT8QcKo0o7zbS0tr6yurec28ptb2zu79t5+U8WpxKSBYxbLdoAUYVSQhqaakXYiCeIBI61gcDmutx6IVDQWd3qYEJ+jnqARxUgbq2sfloqhd4U4R+VbjwrYus94ORkVT7t2wak4E8FFcGdQADPVu/aXF8Y45URozJBSHddJtJ8hqSlmZJT3UkUShAeoRzoGBeJE+dnkghE8MU4Io1iaJzScuL8nMsSVGvLAdHKk+2q+Njb/q3VSHZ37GRVJqonA00VRyqCO4TgOGFJJsGZDAwhLav4KcR9JhLUJLW9CcOdPXoRmteIavqkWahezOHLgCByDEnDBGaiBa1AHDYDBI3gGr+DNerJerHfrY9q6ZM1mDsAfWZ8/F5yVXA==</latexit><latexit sha1_base64="94u6vOdpKEHrRidB3KehkzfnxVg=">AAACAXicbZDLSgMxFIYzXmu9jboR3ARboUIpM93osuhCl1XsBTpjyWQybWiSGZKMUIa68VXcuFDErW/hzrcxvSy09YfAx3/O4eT8QcKo0o7zbS0tr6yurec28ptb2zu79t5+U8WpxKSBYxbLdoAUYVSQhqaakXYiCeIBI61gcDmutx6IVDQWd3qYEJ+jnqARxUgbq2sfloqhd4U4R+VbjwrYus94ORkVT7t2wak4E8FFcGdQADPVu/aXF8Y45URozJBSHddJtJ8hqSlmZJT3UkUShAeoRzoGBeJE+dnkghE8MU4Io1iaJzScuL8nMsSVGvLAdHKk+2q+Njb/q3VSHZ37GRVJqonA00VRyqCO4TgOGFJJsGZDAwhLav4KcR9JhLUJLW9CcOdPXoRmteIavqkWahezOHLgCByDEnDBGaiBa1AHDYDBI3gGr+DNerJerHfrY9q6ZM1mDsAfWZ8/F5yVXA==</latexit>

Our Question:   Given

?
<latexit sha1_base64="dL8c2JPUecrP2C3QFN6OWQ1XLfs=">AAAB6HicbZA9TwJBEIbn8AvxC7W02UhMrMgdjXYSbSwhkY8ELmRvmYOVvb3L7p4JufALbCw0xtafZOe/cYErFHyTTZ68M5OdeYNEcG1c99spbGxube8Ud0t7+weHR+Xjk7aOU8WwxWIRq25ANQousWW4EdhNFNIoENgJJnfzeucJleaxfDDTBP2IjiQPOaPGWs2bQbniVt2FyDp4OVQgV2NQ/uoPY5ZGKA0TVOue5ybGz6gynAmclfqpxoSyCR1hz6KkEWo/Wyw6IxfWGZIwVvZJQxbu74mMRlpPo8B2RtSM9Wptbv5X66UmvPYzLpPUoGTLj8JUEBOT+dVkyBUyI6YWKFPc7krYmCrKjM2mZEPwVk9eh3at6llu1ir12zyOIpzBOVyCB1dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/kfP4AjzeMwQ==</latexit><latexit sha1_base64="dL8c2JPUecrP2C3QFN6OWQ1XLfs=">AAAB6HicbZA9TwJBEIbn8AvxC7W02UhMrMgdjXYSbSwhkY8ELmRvmYOVvb3L7p4JufALbCw0xtafZOe/cYErFHyTTZ68M5OdeYNEcG1c99spbGxube8Ud0t7+weHR+Xjk7aOU8WwxWIRq25ANQousWW4EdhNFNIoENgJJnfzeucJleaxfDDTBP2IjiQPOaPGWs2bQbniVt2FyDp4OVQgV2NQ/uoPY5ZGKA0TVOue5ybGz6gynAmclfqpxoSyCR1hz6KkEWo/Wyw6IxfWGZIwVvZJQxbu74mMRlpPo8B2RtSM9Wptbv5X66UmvPYzLpPUoGTLj8JUEBOT+dVkyBUyI6YWKFPc7krYmCrKjM2mZEPwVk9eh3at6llu1ir12zyOIpzBOVyCB1dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/kfP4AjzeMwQ==</latexit><latexit sha1_base64="dL8c2JPUecrP2C3QFN6OWQ1XLfs=">AAAB6HicbZA9TwJBEIbn8AvxC7W02UhMrMgdjXYSbSwhkY8ELmRvmYOVvb3L7p4JufALbCw0xtafZOe/cYErFHyTTZ68M5OdeYNEcG1c99spbGxube8Ud0t7+weHR+Xjk7aOU8WwxWIRq25ANQousWW4EdhNFNIoENgJJnfzeucJleaxfDDTBP2IjiQPOaPGWs2bQbniVt2FyDp4OVQgV2NQ/uoPY5ZGKA0TVOue5ybGz6gynAmclfqpxoSyCR1hz6KkEWo/Wyw6IxfWGZIwVvZJQxbu74mMRlpPo8B2RtSM9Wptbv5X66UmvPYzLpPUoGTLj8JUEBOT+dVkyBUyI6YWKFPc7krYmCrKjM2mZEPwVk9eh3at6llu1ir12zyOIpzBOVyCB1dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/kfP4AjzeMwQ==</latexit><latexit sha1_base64="dL8c2JPUecrP2C3QFN6OWQ1XLfs=">AAAB6HicbZA9TwJBEIbn8AvxC7W02UhMrMgdjXYSbSwhkY8ELmRvmYOVvb3L7p4JufALbCw0xtafZOe/cYErFHyTTZ68M5OdeYNEcG1c99spbGxube8Ud0t7+weHR+Xjk7aOU8WwxWIRq25ANQousWW4EdhNFNIoENgJJnfzeucJleaxfDDTBP2IjiQPOaPGWs2bQbniVt2FyDp4OVQgV2NQ/uoPY5ZGKA0TVOue5ybGz6gynAmclfqpxoSyCR1hz6KkEWo/Wyw6IxfWGZIwVvZJQxbu74mMRlpPo8B2RtSM9Wptbv5X66UmvPYzLpPUoGTLj8JUEBOT+dVkyBUyI6YWKFPc7krYmCrKjM2mZEPwVk9eh3at6llu1ir12zyOIpzBOVyCB1dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/kfP4AjzeMwQ==</latexit>

so

so

�, d� 2 Wm,p
<latexit sha1_base64="OAa6Sbq9KfpZlv6KhHu4X6L2zQc=">AAACBHicbZC7TsMwFIadcivlFmDsYtEiMVRV0gXGCgYYi0QvUhMqx3Faq7YT2Q5SFXVg4VVYGECIlYdg421w2wzQciTLn/7/HNnnDxJGlXacb6uwtr6xuVXcLu3s7u0f2IdHHRWnEpM2jlksewFShFFB2ppqRnqJJIgHjHSD8dXM7z4QqWgs7vQkIT5HQ0EjipE20sAuV71rxDmqhYvbowJ27zNeS6bVgV1x6s684Cq4OVRAXq2B/eWFMU45ERozpFTfdRLtZ0hqihmZlrxUkQThMRqSvkGBOFF+Nl9iCk+NEsIoluYIDefq74kMcaUmPDCdHOmRWvZm4n9eP9XRhZ9RkaSaCLx4KEoZ1DGcJQJDKgnWbGIAYUnNXyEeIYmwNrmVTAju8sqr0GnUXcO3jUrzMo+jCMrgBJwBF5yDJrgBLdAGGDyCZ/AK3qwn68V6tz4WrQUrnzkGf8r6/AEXpJcW</latexit><latexit sha1_base64="OAa6Sbq9KfpZlv6KhHu4X6L2zQc=">AAACBHicbZC7TsMwFIadcivlFmDsYtEiMVRV0gXGCgYYi0QvUhMqx3Faq7YT2Q5SFXVg4VVYGECIlYdg421w2wzQciTLn/7/HNnnDxJGlXacb6uwtr6xuVXcLu3s7u0f2IdHHRWnEpM2jlksewFShFFB2ppqRnqJJIgHjHSD8dXM7z4QqWgs7vQkIT5HQ0EjipE20sAuV71rxDmqhYvbowJ27zNeS6bVgV1x6s684Cq4OVRAXq2B/eWFMU45ERozpFTfdRLtZ0hqihmZlrxUkQThMRqSvkGBOFF+Nl9iCk+NEsIoluYIDefq74kMcaUmPDCdHOmRWvZm4n9eP9XRhZ9RkaSaCLx4KEoZ1DGcJQJDKgnWbGIAYUnNXyEeIYmwNrmVTAju8sqr0GnUXcO3jUrzMo+jCMrgBJwBF5yDJrgBLdAGGDyCZ/AK3qwn68V6tz4WrQUrnzkGf8r6/AEXpJcW</latexit><latexit sha1_base64="OAa6Sbq9KfpZlv6KhHu4X6L2zQc=">AAACBHicbZC7TsMwFIadcivlFmDsYtEiMVRV0gXGCgYYi0QvUhMqx3Faq7YT2Q5SFXVg4VVYGECIlYdg421w2wzQciTLn/7/HNnnDxJGlXacb6uwtr6xuVXcLu3s7u0f2IdHHRWnEpM2jlksewFShFFB2ppqRnqJJIgHjHSD8dXM7z4QqWgs7vQkIT5HQ0EjipE20sAuV71rxDmqhYvbowJ27zNeS6bVgV1x6s684Cq4OVRAXq2B/eWFMU45ERozpFTfdRLtZ0hqihmZlrxUkQThMRqSvkGBOFF+Nl9iCk+NEsIoluYIDefq74kMcaUmPDCdHOmRWvZm4n9eP9XRhZ9RkaSaCLx4KEoZ1DGcJQJDKgnWbGIAYUnNXyEeIYmwNrmVTAju8sqr0GnUXcO3jUrzMo+jCMrgBJwBF5yDJrgBLdAGGDyCZ/AK3qwn68V6tz4WrQUrnzkGf8r6/AEXpJcW</latexit><latexit sha1_base64="OAa6Sbq9KfpZlv6KhHu4X6L2zQc=">AAACBHicbZC7TsMwFIadcivlFmDsYtEiMVRV0gXGCgYYi0QvUhMqx3Faq7YT2Q5SFXVg4VVYGECIlYdg421w2wzQciTLn/7/HNnnDxJGlXacb6uwtr6xuVXcLu3s7u0f2IdHHRWnEpM2jlksewFShFFB2ppqRnqJJIgHjHSD8dXM7z4QqWgs7vQkIT5HQ0EjipE20sAuV71rxDmqhYvbowJ27zNeS6bVgV1x6s684Cq4OVRAXq2B/eWFMU45ERozpFTfdRLtZ0hqihmZlrxUkQThMRqSvkGBOFF+Nl9iCk+NEsIoluYIDefq74kMcaUmPDCdHOmRWvZm4n9eP9XRhZ9RkaSaCLx4KEoZ1DGcJQJDKgnWbGIAYUnNXyEeIYmwNrmVTAju8sqr0GnUXcO3jUrzMo+jCMrgBJwBF5yDJrgBLdAGGDyCZ/AK3qwn68V6tz4WrQUrnzkGf8r6/AEXpJcW</latexit>

g 2 Wm+1,p
<latexit sha1_base64="77Sw5fH/CEDpRJiPPEheCW7UnwQ=">AAAB+XicbZDLSgMxFIbPeK31NurSTbAVBKXMdKPLohuXFewF2rFk0kwbmmSGJFMoQ9/EjQtF3Pom7nwb03YW2vpD4OM/53BO/jDhTBvP+3bW1jc2t7YLO8Xdvf2DQ/fouKnjVBHaIDGPVTvEmnImacMww2k7URSLkNNWOLqb1VtjqjSL5aOZJDQQeCBZxAg21uq5bnnQZRK1njJx6V8l03LPLXkVby60Cn4OJchV77lf3X5MUkGlIRxr3fG9xAQZVoYRTqfFbqppgskID2jHosSC6iCbXz5F59bpoyhW9kmD5u7viQwLrScitJ0Cm6Fers3M/2qd1EQ3QcZkkhoqyWJRlHJkYjSLAfWZosTwiQVMFLO3IjLEChNjwyraEPzlL69Cs1rxLT9US7XbPI4CnMIZXIAP11CDe6hDAwiM4Rle4c3JnBfn3flYtK45+cwJ/JHz+QOrWZJd</latexit><latexit sha1_base64="77Sw5fH/CEDpRJiPPEheCW7UnwQ=">AAAB+XicbZDLSgMxFIbPeK31NurSTbAVBKXMdKPLohuXFewF2rFk0kwbmmSGJFMoQ9/EjQtF3Pom7nwb03YW2vpD4OM/53BO/jDhTBvP+3bW1jc2t7YLO8Xdvf2DQ/fouKnjVBHaIDGPVTvEmnImacMww2k7URSLkNNWOLqb1VtjqjSL5aOZJDQQeCBZxAg21uq5bnnQZRK1njJx6V8l03LPLXkVby60Cn4OJchV77lf3X5MUkGlIRxr3fG9xAQZVoYRTqfFbqppgskID2jHosSC6iCbXz5F59bpoyhW9kmD5u7viQwLrScitJ0Cm6Fers3M/2qd1EQ3QcZkkhoqyWJRlHJkYjSLAfWZosTwiQVMFLO3IjLEChNjwyraEPzlL69Cs1rxLT9US7XbPI4CnMIZXIAP11CDe6hDAwiM4Rle4c3JnBfn3flYtK45+cwJ/JHz+QOrWZJd</latexit><latexit sha1_base64="77Sw5fH/CEDpRJiPPEheCW7UnwQ=">AAAB+XicbZDLSgMxFIbPeK31NurSTbAVBKXMdKPLohuXFewF2rFk0kwbmmSGJFMoQ9/EjQtF3Pom7nwb03YW2vpD4OM/53BO/jDhTBvP+3bW1jc2t7YLO8Xdvf2DQ/fouKnjVBHaIDGPVTvEmnImacMww2k7URSLkNNWOLqb1VtjqjSL5aOZJDQQeCBZxAg21uq5bnnQZRK1njJx6V8l03LPLXkVby60Cn4OJchV77lf3X5MUkGlIRxr3fG9xAQZVoYRTqfFbqppgskID2jHosSC6iCbXz5F59bpoyhW9kmD5u7viQwLrScitJ0Cm6Fers3M/2qd1EQ3QcZkkhoqyWJRlHJkYjSLAfWZosTwiQVMFLO3IjLEChNjwyraEPzlL69Cs1rxLT9US7XbPI4CnMIZXIAP11CDe6hDAwiM4Rle4c3JnBfn3flYtK45+cwJ/JHz+QOrWZJd</latexit><latexit sha1_base64="77Sw5fH/CEDpRJiPPEheCW7UnwQ=">AAAB+XicbZDLSgMxFIbPeK31NurSTbAVBKXMdKPLohuXFewF2rFk0kwbmmSGJFMoQ9/EjQtF3Pom7nwb03YW2vpD4OM/53BO/jDhTBvP+3bW1jc2t7YLO8Xdvf2DQ/fouKnjVBHaIDGPVTvEmnImacMww2k7URSLkNNWOLqb1VtjqjSL5aOZJDQQeCBZxAg21uq5bnnQZRK1njJx6V8l03LPLXkVby60Cn4OJchV77lf3X5MUkGlIRxr3fG9xAQZVoYRTqfFbqppgskID2jHosSC6iCbXz5F59bpoyhW9kmD5u7viQwLrScitJ0Cm6Fers3M/2qd1EQ3QcZkkhoqyWJRlHJkYjSLAfWZosTwiQVMFLO3IjLEChNjwyraEPzlL69Cs1rxLT9US7XbPI4CnMIZXIAP11CDe6hDAwiM4Rle4c3JnBfn3flYtK45+cwJ/JHz+QOrWZJd</latexit>

“Does there exist a coordinate

transformation x ! y such that in

y-coordinates...”

<latexit sha1_base64="P8OCZ3+maU8HCFCV6iUE6P1F0tc="></latexit><latexit sha1_base64="P8OCZ3+maU8HCFCV6iUE6P1F0tc="></latexit><latexit sha1_base64="P8OCZ3+maU8HCFCV6iUE6P1F0tc="></latexit><latexit sha1_base64="P8OCZ3+maU8HCFCV6iUE6P1F0tc="></latexit>

� 2 Wm+1,p
<latexit sha1_base64="V2RmBKhb0qGpOV6GUzgPAiAHVfI=">AAAB/nicbZDLSgMxFIbP1Futt1Fx5SbYCoIiM93osuhClxXsBTpjyaRpG5pkhiQjlKHgq7hxoYhbn8Odb2N6WWjrD4GP/5zDOfmjhDNtPO/byS0tr6yu5dcLG5tb2zvu7l5dx6kitEZiHqtmhDXlTNKaYYbTZqIoFhGnjWhwPa43HqnSLJb3ZpjQUOCeZF1GsLFW2z0oBTdYCBwwiRoPmTj1z5JRqe0WvXNvIrQI/gyKMFO17X4FnZikgkpDONa65XuJCTOsDCOcjgpBqmmCyQD3aMuixILqMJucP0LH1umgbqzskwZN3N8TGRZaD0VkOwU2fT1fG5v/1Vqp6V6GGZNJaqgk00XdlCMTo3EWqMMUJYYPLWCimL0VkT5WmBibWMGG4M9/eRHq5XPf8l25WLmaxZGHQziCE/DhAipwC1WoAYEMnuEV3pwn58V5dz6mrTlnNrMPf+R8/gBQhJRn</latexit><latexit sha1_base64="V2RmBKhb0qGpOV6GUzgPAiAHVfI=">AAAB/nicbZDLSgMxFIbP1Futt1Fx5SbYCoIiM93osuhClxXsBTpjyaRpG5pkhiQjlKHgq7hxoYhbn8Odb2N6WWjrD4GP/5zDOfmjhDNtPO/byS0tr6yu5dcLG5tb2zvu7l5dx6kitEZiHqtmhDXlTNKaYYbTZqIoFhGnjWhwPa43HqnSLJb3ZpjQUOCeZF1GsLFW2z0oBTdYCBwwiRoPmTj1z5JRqe0WvXNvIrQI/gyKMFO17X4FnZikgkpDONa65XuJCTOsDCOcjgpBqmmCyQD3aMuixILqMJucP0LH1umgbqzskwZN3N8TGRZaD0VkOwU2fT1fG5v/1Vqp6V6GGZNJaqgk00XdlCMTo3EWqMMUJYYPLWCimL0VkT5WmBibWMGG4M9/eRHq5XPf8l25WLmaxZGHQziCE/DhAipwC1WoAYEMnuEV3pwn58V5dz6mrTlnNrMPf+R8/gBQhJRn</latexit><latexit sha1_base64="V2RmBKhb0qGpOV6GUzgPAiAHVfI=">AAAB/nicbZDLSgMxFIbP1Futt1Fx5SbYCoIiM93osuhClxXsBTpjyaRpG5pkhiQjlKHgq7hxoYhbn8Odb2N6WWjrD4GP/5zDOfmjhDNtPO/byS0tr6yu5dcLG5tb2zvu7l5dx6kitEZiHqtmhDXlTNKaYYbTZqIoFhGnjWhwPa43HqnSLJb3ZpjQUOCeZF1GsLFW2z0oBTdYCBwwiRoPmTj1z5JRqe0WvXNvIrQI/gyKMFO17X4FnZikgkpDONa65XuJCTOsDCOcjgpBqmmCyQD3aMuixILqMJucP0LH1umgbqzskwZN3N8TGRZaD0VkOwU2fT1fG5v/1Vqp6V6GGZNJaqgk00XdlCMTo3EWqMMUJYYPLWCimL0VkT5WmBibWMGG4M9/eRHq5XPf8l25WLmaxZGHQziCE/DhAipwC1WoAYEMnuEV3pwn58V5dz6mrTlnNrMPf+R8/gBQhJRn</latexit><latexit sha1_base64="V2RmBKhb0qGpOV6GUzgPAiAHVfI=">AAAB/nicbZDLSgMxFIbP1Futt1Fx5SbYCoIiM93osuhClxXsBTpjyaRpG5pkhiQjlKHgq7hxoYhbn8Odb2N6WWjrD4GP/5zDOfmjhDNtPO/byS0tr6yu5dcLG5tb2zvu7l5dx6kitEZiHqtmhDXlTNKaYYbTZqIoFhGnjWhwPa43HqnSLJb3ZpjQUOCeZF1GsLFW2z0oBTdYCBwwiRoPmTj1z5JRqe0WvXNvIrQI/gyKMFO17X4FnZikgkpDONa65XuJCTOsDCOcjgpBqmmCyQD3aMuixILqMJucP0LH1umgbqzskwZN3N8TGRZaD0VkOwU2fT1fG5v/1Vqp6V6GGZNJaqgk00XdlCMTo3EWqMMUJYYPLWCimL0VkT5WmBibWMGG4M9/eRHq5XPf8l25WLmaxZGHQziCE/DhAipwC1WoAYEMnuEV3pwn58V5dz6mrTlnNrMPf+R8/gBQhJRn</latexit>

g 2 Wm+2,p
<latexit sha1_base64="/kM7akJAooIYOQJmnxX6wztsKnA=">AAAB+XicbZDLSgMxFIbPeK31NurSTbAVBKXMdKPLohuXFewF2rFk0kwbmmSGJFMoQ9/EjQtF3Pom7nwb03YW2vpD4OM/53BO/jDhTBvP+3bW1jc2t7YLO8Xdvf2DQ/fouKnjVBHaIDGPVTvEmnImacMww2k7URSLkNNWOLqb1VtjqjSL5aOZJDQQeCBZxAg21uq5bnnQZRK1njJxWb1KpuWeW/Iq3lxoFfwcSpCr3nO/uv2YpIJKQzjWuuN7iQkyrAwjnE6L3VTTBJMRHtCORYkF1UE2v3yKzq3TR1Gs7JMGzd3fExkWWk9EaDsFNkO9XJuZ/9U6qYlugozJJDVUksWiKOXIxGgWA+ozRYnhEwuYKGZvRWSIFSbGhlW0IfjLX16FZrXiW36olmq3eRwFOIUzuAAfrqEG91CHBhAYwzO8wpuTOS/Ou/OxaF1z8pkT+CPn8wes4ZJe</latexit><latexit sha1_base64="/kM7akJAooIYOQJmnxX6wztsKnA=">AAAB+XicbZDLSgMxFIbPeK31NurSTbAVBKXMdKPLohuXFewF2rFk0kwbmmSGJFMoQ9/EjQtF3Pom7nwb03YW2vpD4OM/53BO/jDhTBvP+3bW1jc2t7YLO8Xdvf2DQ/fouKnjVBHaIDGPVTvEmnImacMww2k7URSLkNNWOLqb1VtjqjSL5aOZJDQQeCBZxAg21uq5bnnQZRK1njJxWb1KpuWeW/Iq3lxoFfwcSpCr3nO/uv2YpIJKQzjWuuN7iQkyrAwjnE6L3VTTBJMRHtCORYkF1UE2v3yKzq3TR1Gs7JMGzd3fExkWWk9EaDsFNkO9XJuZ/9U6qYlugozJJDVUksWiKOXIxGgWA+ozRYnhEwuYKGZvRWSIFSbGhlW0IfjLX16FZrXiW36olmq3eRwFOIUzuAAfrqEG91CHBhAYwzO8wpuTOS/Ou/OxaF1z8pkT+CPn8wes4ZJe</latexit><latexit sha1_base64="/kM7akJAooIYOQJmnxX6wztsKnA=">AAAB+XicbZDLSgMxFIbPeK31NurSTbAVBKXMdKPLohuXFewF2rFk0kwbmmSGJFMoQ9/EjQtF3Pom7nwb03YW2vpD4OM/53BO/jDhTBvP+3bW1jc2t7YLO8Xdvf2DQ/fouKnjVBHaIDGPVTvEmnImacMww2k7URSLkNNWOLqb1VtjqjSL5aOZJDQQeCBZxAg21uq5bnnQZRK1njJxWb1KpuWeW/Iq3lxoFfwcSpCr3nO/uv2YpIJKQzjWuuN7iQkyrAwjnE6L3VTTBJMRHtCORYkF1UE2v3yKzq3TR1Gs7JMGzd3fExkWWk9EaDsFNkO9XJuZ/9U6qYlugozJJDVUksWiKOXIxGgWA+ozRYnhEwuYKGZvRWSIFSbGhlW0IfjLX16FZrXiW36olmq3eRwFOIUzuAAfrqEG91CHBhAYwzO8wpuTOS/Ou/OxaF1z8pkT+CPn8wes4ZJe</latexit><latexit sha1_base64="/kM7akJAooIYOQJmnxX6wztsKnA=">AAAB+XicbZDLSgMxFIbPeK31NurSTbAVBKXMdKPLohuXFewF2rFk0kwbmmSGJFMoQ9/EjQtF3Pom7nwb03YW2vpD4OM/53BO/jDhTBvP+3bW1jc2t7YLO8Xdvf2DQ/fouKnjVBHaIDGPVTvEmnImacMww2k7URSLkNNWOLqb1VtjqjSL5aOZJDQQeCBZxAg21uq5bnnQZRK1njJxWb1KpuWeW/Iq3lxoFfwcSpCr3nO/uv2YpIJKQzjWuuN7iQkyrAwjnE6L3VTTBJMRHtCORYkF1UE2v3yKzq3TR1Gs7JMGzd3fExkWWk9EaDsFNkO9XJuZ/9U6qYlugozJJDVUksWiKOXIxGgWA+ozRYnhEwuYKGZvRWSIFSbGhlW0IfjLX16FZrXiW36olmq3eRwFOIUzuAAfrqEG91CHBhAYwzO8wpuTOS/Ou/OxaF1z8pkT+CPn8wes4ZJe</latexit>

(d�, R 2 Wm,p)
<latexit sha1_base64="94u6vOdpKEHrRidB3KehkzfnxVg=">AAACAXicbZDLSgMxFIYzXmu9jboR3ARboUIpM93osuhCl1XsBTpjyWQybWiSGZKMUIa68VXcuFDErW/hzrcxvSy09YfAx3/O4eT8QcKo0o7zbS0tr6yurec28ptb2zu79t5+U8WpxKSBYxbLdoAUYVSQhqaakXYiCeIBI61gcDmutx6IVDQWd3qYEJ+jnqARxUgbq2sfloqhd4U4R+VbjwrYus94ORkVT7t2wak4E8FFcGdQADPVu/aXF8Y45URozJBSHddJtJ8hqSlmZJT3UkUShAeoRzoGBeJE+dnkghE8MU4Io1iaJzScuL8nMsSVGvLAdHKk+2q+Njb/q3VSHZ37GRVJqonA00VRyqCO4TgOGFJJsGZDAwhLav4KcR9JhLUJLW9CcOdPXoRmteIavqkWahezOHLgCByDEnDBGaiBa1AHDYDBI3gGr+DNerJerHfrY9q6ZM1mDsAfWZ8/F5yVXA==</latexit><latexit sha1_base64="94u6vOdpKEHrRidB3KehkzfnxVg=">AAACAXicbZDLSgMxFIYzXmu9jboR3ARboUIpM93osuhCl1XsBTpjyWQybWiSGZKMUIa68VXcuFDErW/hzrcxvSy09YfAx3/O4eT8QcKo0o7zbS0tr6yurec28ptb2zu79t5+U8WpxKSBYxbLdoAUYVSQhqaakXYiCeIBI61gcDmutx6IVDQWd3qYEJ+jnqARxUgbq2sfloqhd4U4R+VbjwrYus94ORkVT7t2wak4E8FFcGdQADPVu/aXF8Y45URozJBSHddJtJ8hqSlmZJT3UkUShAeoRzoGBeJE+dnkghE8MU4Io1iaJzScuL8nMsSVGvLAdHKk+2q+Njb/q3VSHZ37GRVJqonA00VRyqCO4TgOGFJJsGZDAwhLav4KcR9JhLUJLW9CcOdPXoRmteIavqkWahezOHLgCByDEnDBGaiBa1AHDYDBI3gGr+DNerJerHfrY9q6ZM1mDsAfWZ8/F5yVXA==</latexit><latexit sha1_base64="94u6vOdpKEHrRidB3KehkzfnxVg=">AAACAXicbZDLSgMxFIYzXmu9jboR3ARboUIpM93osuhCl1XsBTpjyWQybWiSGZKMUIa68VXcuFDErW/hzrcxvSy09YfAx3/O4eT8QcKo0o7zbS0tr6yurec28ptb2zu79t5+U8WpxKSBYxbLdoAUYVSQhqaakXYiCeIBI61gcDmutx6IVDQWd3qYEJ+jnqARxUgbq2sfloqhd4U4R+VbjwrYus94ORkVT7t2wak4E8FFcGdQADPVu/aXF8Y45URozJBSHddJtJ8hqSlmZJT3UkUShAeoRzoGBeJE+dnkghE8MU4Io1iaJzScuL8nMsSVGvLAdHKk+2q+Njb/q3VSHZ37GRVJqonA00VRyqCO4TgOGFJJsGZDAwhLav4KcR9JhLUJLW9CcOdPXoRmteIavqkWahezOHLgCByDEnDBGaiBa1AHDYDBI3gGr+DNerJerHfrY9q6ZM1mDsAfWZ8/F5yVXA==</latexit><latexit sha1_base64="94u6vOdpKEHrRidB3KehkzfnxVg=">AAACAXicbZDLSgMxFIYzXmu9jboR3ARboUIpM93osuhCl1XsBTpjyWQybWiSGZKMUIa68VXcuFDErW/hzrcxvSy09YfAx3/O4eT8QcKo0o7zbS0tr6yurec28ptb2zu79t5+U8WpxKSBYxbLdoAUYVSQhqaakXYiCeIBI61gcDmutx6IVDQWd3qYEJ+jnqARxUgbq2sfloqhd4U4R+VbjwrYus94ORkVT7t2wak4E8FFcGdQADPVu/aXF8Y45URozJBSHddJtJ8hqSlmZJT3UkUShAeoRzoGBeJE+dnkghE8MU4Io1iaJzScuL8nMsSVGvLAdHKk+2q+Njb/q3VSHZ37GRVJqonA00VRyqCO4TgOGFJJsGZDAwhLav4KcR9JhLUJLW9CcOdPXoRmteIavqkWahezOHLgCByDEnDBGaiBa1AHDYDBI3gGr+DNerJerHfrY9q6ZM1mDsAfWZ8/F5yVXA==</latexit>



Our Question:   Given

?
<latexit sha1_base64="dL8c2JPUecrP2C3QFN6OWQ1XLfs=">AAAB6HicbZA9TwJBEIbn8AvxC7W02UhMrMgdjXYSbSwhkY8ELmRvmYOVvb3L7p4JufALbCw0xtafZOe/cYErFHyTTZ68M5OdeYNEcG1c99spbGxube8Ud0t7+weHR+Xjk7aOU8WwxWIRq25ANQousWW4EdhNFNIoENgJJnfzeucJleaxfDDTBP2IjiQPOaPGWs2bQbniVt2FyDp4OVQgV2NQ/uoPY5ZGKA0TVOue5ybGz6gynAmclfqpxoSyCR1hz6KkEWo/Wyw6IxfWGZIwVvZJQxbu74mMRlpPo8B2RtSM9Wptbv5X66UmvPYzLpPUoGTLj8JUEBOT+dVkyBUyI6YWKFPc7krYmCrKjM2mZEPwVk9eh3at6llu1ir12zyOIpzBOVyCB1dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/kfP4AjzeMwQ==</latexit><latexit sha1_base64="dL8c2JPUecrP2C3QFN6OWQ1XLfs=">AAAB6HicbZA9TwJBEIbn8AvxC7W02UhMrMgdjXYSbSwhkY8ELmRvmYOVvb3L7p4JufALbCw0xtafZOe/cYErFHyTTZ68M5OdeYNEcG1c99spbGxube8Ud0t7+weHR+Xjk7aOU8WwxWIRq25ANQousWW4EdhNFNIoENgJJnfzeucJleaxfDDTBP2IjiQPOaPGWs2bQbniVt2FyDp4OVQgV2NQ/uoPY5ZGKA0TVOue5ybGz6gynAmclfqpxoSyCR1hz6KkEWo/Wyw6IxfWGZIwVvZJQxbu74mMRlpPo8B2RtSM9Wptbv5X66UmvPYzLpPUoGTLj8JUEBOT+dVkyBUyI6YWKFPc7krYmCrKjM2mZEPwVk9eh3at6llu1ir12zyOIpzBOVyCB1dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/kfP4AjzeMwQ==</latexit><latexit sha1_base64="dL8c2JPUecrP2C3QFN6OWQ1XLfs=">AAAB6HicbZA9TwJBEIbn8AvxC7W02UhMrMgdjXYSbSwhkY8ELmRvmYOVvb3L7p4JufALbCw0xtafZOe/cYErFHyTTZ68M5OdeYNEcG1c99spbGxube8Ud0t7+weHR+Xjk7aOU8WwxWIRq25ANQousWW4EdhNFNIoENgJJnfzeucJleaxfDDTBP2IjiQPOaPGWs2bQbniVt2FyDp4OVQgV2NQ/uoPY5ZGKA0TVOue5ybGz6gynAmclfqpxoSyCR1hz6KkEWo/Wyw6IxfWGZIwVvZJQxbu74mMRlpPo8B2RtSM9Wptbv5X66UmvPYzLpPUoGTLj8JUEBOT+dVkyBUyI6YWKFPc7krYmCrKjM2mZEPwVk9eh3at6llu1ir12zyOIpzBOVyCB1dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/kfP4AjzeMwQ==</latexit><latexit sha1_base64="dL8c2JPUecrP2C3QFN6OWQ1XLfs=">AAAB6HicbZA9TwJBEIbn8AvxC7W02UhMrMgdjXYSbSwhkY8ELmRvmYOVvb3L7p4JufALbCw0xtafZOe/cYErFHyTTZ68M5OdeYNEcG1c99spbGxube8Ud0t7+weHR+Xjk7aOU8WwxWIRq25ANQousWW4EdhNFNIoENgJJnfzeucJleaxfDDTBP2IjiQPOaPGWs2bQbniVt2FyDp4OVQgV2NQ/uoPY5ZGKA0TVOue5ybGz6gynAmclfqpxoSyCR1hz6KkEWo/Wyw6IxfWGZIwVvZJQxbu74mMRlpPo8B2RtSM9Wptbv5X66UmvPYzLpPUoGTLj8JUEBOT+dVkyBUyI6YWKFPc7krYmCrKjM2mZEPwVk9eh3at6llu1ir12zyOIpzBOVyCB1dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/kfP4AjzeMwQ==</latexit>

so

so

�, d� 2 Wm,p
<latexit sha1_base64="OAa6Sbq9KfpZlv6KhHu4X6L2zQc=">AAACBHicbZC7TsMwFIadcivlFmDsYtEiMVRV0gXGCgYYi0QvUhMqx3Faq7YT2Q5SFXVg4VVYGECIlYdg421w2wzQciTLn/7/HNnnDxJGlXacb6uwtr6xuVXcLu3s7u0f2IdHHRWnEpM2jlksewFShFFB2ppqRnqJJIgHjHSD8dXM7z4QqWgs7vQkIT5HQ0EjipE20sAuV71rxDmqhYvbowJ27zNeS6bVgV1x6s684Cq4OVRAXq2B/eWFMU45ERozpFTfdRLtZ0hqihmZlrxUkQThMRqSvkGBOFF+Nl9iCk+NEsIoluYIDefq74kMcaUmPDCdHOmRWvZm4n9eP9XRhZ9RkaSaCLx4KEoZ1DGcJQJDKgnWbGIAYUnNXyEeIYmwNrmVTAju8sqr0GnUXcO3jUrzMo+jCMrgBJwBF5yDJrgBLdAGGDyCZ/AK3qwn68V6tz4WrQUrnzkGf8r6/AEXpJcW</latexit><latexit sha1_base64="OAa6Sbq9KfpZlv6KhHu4X6L2zQc=">AAACBHicbZC7TsMwFIadcivlFmDsYtEiMVRV0gXGCgYYi0QvUhMqx3Faq7YT2Q5SFXVg4VVYGECIlYdg421w2wzQciTLn/7/HNnnDxJGlXacb6uwtr6xuVXcLu3s7u0f2IdHHRWnEpM2jlksewFShFFB2ppqRnqJJIgHjHSD8dXM7z4QqWgs7vQkIT5HQ0EjipE20sAuV71rxDmqhYvbowJ27zNeS6bVgV1x6s684Cq4OVRAXq2B/eWFMU45ERozpFTfdRLtZ0hqihmZlrxUkQThMRqSvkGBOFF+Nl9iCk+NEsIoluYIDefq74kMcaUmPDCdHOmRWvZm4n9eP9XRhZ9RkaSaCLx4KEoZ1DGcJQJDKgnWbGIAYUnNXyEeIYmwNrmVTAju8sqr0GnUXcO3jUrzMo+jCMrgBJwBF5yDJrgBLdAGGDyCZ/AK3qwn68V6tz4WrQUrnzkGf8r6/AEXpJcW</latexit><latexit sha1_base64="OAa6Sbq9KfpZlv6KhHu4X6L2zQc=">AAACBHicbZC7TsMwFIadcivlFmDsYtEiMVRV0gXGCgYYi0QvUhMqx3Faq7YT2Q5SFXVg4VVYGECIlYdg421w2wzQciTLn/7/HNnnDxJGlXacb6uwtr6xuVXcLu3s7u0f2IdHHRWnEpM2jlksewFShFFB2ppqRnqJJIgHjHSD8dXM7z4QqWgs7vQkIT5HQ0EjipE20sAuV71rxDmqhYvbowJ27zNeS6bVgV1x6s684Cq4OVRAXq2B/eWFMU45ERozpFTfdRLtZ0hqihmZlrxUkQThMRqSvkGBOFF+Nl9iCk+NEsIoluYIDefq74kMcaUmPDCdHOmRWvZm4n9eP9XRhZ9RkaSaCLx4KEoZ1DGcJQJDKgnWbGIAYUnNXyEeIYmwNrmVTAju8sqr0GnUXcO3jUrzMo+jCMrgBJwBF5yDJrgBLdAGGDyCZ/AK3qwn68V6tz4WrQUrnzkGf8r6/AEXpJcW</latexit><latexit sha1_base64="OAa6Sbq9KfpZlv6KhHu4X6L2zQc=">AAACBHicbZC7TsMwFIadcivlFmDsYtEiMVRV0gXGCgYYi0QvUhMqx3Faq7YT2Q5SFXVg4VVYGECIlYdg421w2wzQciTLn/7/HNnnDxJGlXacb6uwtr6xuVXcLu3s7u0f2IdHHRWnEpM2jlksewFShFFB2ppqRnqJJIgHjHSD8dXM7z4QqWgs7vQkIT5HQ0EjipE20sAuV71rxDmqhYvbowJ27zNeS6bVgV1x6s684Cq4OVRAXq2B/eWFMU45ERozpFTfdRLtZ0hqihmZlrxUkQThMRqSvkGBOFF+Nl9iCk+NEsIoluYIDefq74kMcaUmPDCdHOmRWvZm4n9eP9XRhZ9RkaSaCLx4KEoZ1DGcJQJDKgnWbGIAYUnNXyEeIYmwNrmVTAju8sqr0GnUXcO3jUrzMo+jCMrgBJwBF5yDJrgBLdAGGDyCZ/AK3qwn68V6tz4WrQUrnzkGf8r6/AEXpJcW</latexit>

g 2 Wm+1,p
<latexit sha1_base64="77Sw5fH/CEDpRJiPPEheCW7UnwQ=">AAAB+XicbZDLSgMxFIbPeK31NurSTbAVBKXMdKPLohuXFewF2rFk0kwbmmSGJFMoQ9/EjQtF3Pom7nwb03YW2vpD4OM/53BO/jDhTBvP+3bW1jc2t7YLO8Xdvf2DQ/fouKnjVBHaIDGPVTvEmnImacMww2k7URSLkNNWOLqb1VtjqjSL5aOZJDQQeCBZxAg21uq5bnnQZRK1njJx6V8l03LPLXkVby60Cn4OJchV77lf3X5MUkGlIRxr3fG9xAQZVoYRTqfFbqppgskID2jHosSC6iCbXz5F59bpoyhW9kmD5u7viQwLrScitJ0Cm6Fers3M/2qd1EQ3QcZkkhoqyWJRlHJkYjSLAfWZosTwiQVMFLO3IjLEChNjwyraEPzlL69Cs1rxLT9US7XbPI4CnMIZXIAP11CDe6hDAwiM4Rle4c3JnBfn3flYtK45+cwJ/JHz+QOrWZJd</latexit><latexit sha1_base64="77Sw5fH/CEDpRJiPPEheCW7UnwQ=">AAAB+XicbZDLSgMxFIbPeK31NurSTbAVBKXMdKPLohuXFewF2rFk0kwbmmSGJFMoQ9/EjQtF3Pom7nwb03YW2vpD4OM/53BO/jDhTBvP+3bW1jc2t7YLO8Xdvf2DQ/fouKnjVBHaIDGPVTvEmnImacMww2k7URSLkNNWOLqb1VtjqjSL5aOZJDQQeCBZxAg21uq5bnnQZRK1njJx6V8l03LPLXkVby60Cn4OJchV77lf3X5MUkGlIRxr3fG9xAQZVoYRTqfFbqppgskID2jHosSC6iCbXz5F59bpoyhW9kmD5u7viQwLrScitJ0Cm6Fers3M/2qd1EQ3QcZkkhoqyWJRlHJkYjSLAfWZosTwiQVMFLO3IjLEChNjwyraEPzlL69Cs1rxLT9US7XbPI4CnMIZXIAP11CDe6hDAwiM4Rle4c3JnBfn3flYtK45+cwJ/JHz+QOrWZJd</latexit><latexit sha1_base64="77Sw5fH/CEDpRJiPPEheCW7UnwQ=">AAAB+XicbZDLSgMxFIbPeK31NurSTbAVBKXMdKPLohuXFewF2rFk0kwbmmSGJFMoQ9/EjQtF3Pom7nwb03YW2vpD4OM/53BO/jDhTBvP+3bW1jc2t7YLO8Xdvf2DQ/fouKnjVBHaIDGPVTvEmnImacMww2k7URSLkNNWOLqb1VtjqjSL5aOZJDQQeCBZxAg21uq5bnnQZRK1njJx6V8l03LPLXkVby60Cn4OJchV77lf3X5MUkGlIRxr3fG9xAQZVoYRTqfFbqppgskID2jHosSC6iCbXz5F59bpoyhW9kmD5u7viQwLrScitJ0Cm6Fers3M/2qd1EQ3QcZkkhoqyWJRlHJkYjSLAfWZosTwiQVMFLO3IjLEChNjwyraEPzlL69Cs1rxLT9US7XbPI4CnMIZXIAP11CDe6hDAwiM4Rle4c3JnBfn3flYtK45+cwJ/JHz+QOrWZJd</latexit><latexit sha1_base64="77Sw5fH/CEDpRJiPPEheCW7UnwQ=">AAAB+XicbZDLSgMxFIbPeK31NurSTbAVBKXMdKPLohuXFewF2rFk0kwbmmSGJFMoQ9/EjQtF3Pom7nwb03YW2vpD4OM/53BO/jDhTBvP+3bW1jc2t7YLO8Xdvf2DQ/fouKnjVBHaIDGPVTvEmnImacMww2k7URSLkNNWOLqb1VtjqjSL5aOZJDQQeCBZxAg21uq5bnnQZRK1njJx6V8l03LPLXkVby60Cn4OJchV77lf3X5MUkGlIRxr3fG9xAQZVoYRTqfFbqppgskID2jHosSC6iCbXz5F59bpoyhW9kmD5u7viQwLrScitJ0Cm6Fers3M/2qd1EQ3QcZkkhoqyWJRlHJkYjSLAfWZosTwiQVMFLO3IjLEChNjwyraEPzlL69Cs1rxLT9US7XbPI4CnMIZXIAP11CDe6hDAwiM4Rle4c3JnBfn3flYtK45+cwJ/JHz+QOrWZJd</latexit>

“Does there exist a coordinate

transformation x ! y such that in

y-coordinates...”

<latexit sha1_base64="P8OCZ3+maU8HCFCV6iUE6P1F0tc="></latexit><latexit sha1_base64="P8OCZ3+maU8HCFCV6iUE6P1F0tc="></latexit><latexit sha1_base64="P8OCZ3+maU8HCFCV6iUE6P1F0tc="></latexit><latexit sha1_base64="P8OCZ3+maU8HCFCV6iUE6P1F0tc="></latexit>

� 2 Wm+1,p
<latexit sha1_base64="V2RmBKhb0qGpOV6GUzgPAiAHVfI=">AAAB/nicbZDLSgMxFIbP1Futt1Fx5SbYCoIiM93osuhClxXsBTpjyaRpG5pkhiQjlKHgq7hxoYhbn8Odb2N6WWjrD4GP/5zDOfmjhDNtPO/byS0tr6yu5dcLG5tb2zvu7l5dx6kitEZiHqtmhDXlTNKaYYbTZqIoFhGnjWhwPa43HqnSLJb3ZpjQUOCeZF1GsLFW2z0oBTdYCBwwiRoPmTj1z5JRqe0WvXNvIrQI/gyKMFO17X4FnZikgkpDONa65XuJCTOsDCOcjgpBqmmCyQD3aMuixILqMJucP0LH1umgbqzskwZN3N8TGRZaD0VkOwU2fT1fG5v/1Vqp6V6GGZNJaqgk00XdlCMTo3EWqMMUJYYPLWCimL0VkT5WmBibWMGG4M9/eRHq5XPf8l25WLmaxZGHQziCE/DhAipwC1WoAYEMnuEV3pwn58V5dz6mrTlnNrMPf+R8/gBQhJRn</latexit><latexit sha1_base64="V2RmBKhb0qGpOV6GUzgPAiAHVfI=">AAAB/nicbZDLSgMxFIbP1Futt1Fx5SbYCoIiM93osuhClxXsBTpjyaRpG5pkhiQjlKHgq7hxoYhbn8Odb2N6WWjrD4GP/5zDOfmjhDNtPO/byS0tr6yu5dcLG5tb2zvu7l5dx6kitEZiHqtmhDXlTNKaYYbTZqIoFhGnjWhwPa43HqnSLJb3ZpjQUOCeZF1GsLFW2z0oBTdYCBwwiRoPmTj1z5JRqe0WvXNvIrQI/gyKMFO17X4FnZikgkpDONa65XuJCTOsDCOcjgpBqmmCyQD3aMuixILqMJucP0LH1umgbqzskwZN3N8TGRZaD0VkOwU2fT1fG5v/1Vqp6V6GGZNJaqgk00XdlCMTo3EWqMMUJYYPLWCimL0VkT5WmBibWMGG4M9/eRHq5XPf8l25WLmaxZGHQziCE/DhAipwC1WoAYEMnuEV3pwn58V5dz6mrTlnNrMPf+R8/gBQhJRn</latexit><latexit sha1_base64="V2RmBKhb0qGpOV6GUzgPAiAHVfI=">AAAB/nicbZDLSgMxFIbP1Futt1Fx5SbYCoIiM93osuhClxXsBTpjyaRpG5pkhiQjlKHgq7hxoYhbn8Odb2N6WWjrD4GP/5zDOfmjhDNtPO/byS0tr6yu5dcLG5tb2zvu7l5dx6kitEZiHqtmhDXlTNKaYYbTZqIoFhGnjWhwPa43HqnSLJb3ZpjQUOCeZF1GsLFW2z0oBTdYCBwwiRoPmTj1z5JRqe0WvXNvIrQI/gyKMFO17X4FnZikgkpDONa65XuJCTOsDCOcjgpBqmmCyQD3aMuixILqMJucP0LH1umgbqzskwZN3N8TGRZaD0VkOwU2fT1fG5v/1Vqp6V6GGZNJaqgk00XdlCMTo3EWqMMUJYYPLWCimL0VkT5WmBibWMGG4M9/eRHq5XPf8l25WLmaxZGHQziCE/DhAipwC1WoAYEMnuEV3pwn58V5dz6mrTlnNrMPf+R8/gBQhJRn</latexit><latexit sha1_base64="V2RmBKhb0qGpOV6GUzgPAiAHVfI=">AAAB/nicbZDLSgMxFIbP1Futt1Fx5SbYCoIiM93osuhClxXsBTpjyaRpG5pkhiQjlKHgq7hxoYhbn8Odb2N6WWjrD4GP/5zDOfmjhDNtPO/byS0tr6yu5dcLG5tb2zvu7l5dx6kitEZiHqtmhDXlTNKaYYbTZqIoFhGnjWhwPa43HqnSLJb3ZpjQUOCeZF1GsLFW2z0oBTdYCBwwiRoPmTj1z5JRqe0WvXNvIrQI/gyKMFO17X4FnZikgkpDONa65XuJCTOsDCOcjgpBqmmCyQD3aMuixILqMJucP0LH1umgbqzskwZN3N8TGRZaD0VkOwU2fT1fG5v/1Vqp6V6GGZNJaqgk00XdlCMTo3EWqMMUJYYPLWCimL0VkT5WmBibWMGG4M9/eRHq5XPf8l25WLmaxZGHQziCE/DhAipwC1WoAYEMnuEV3pwn58V5dz6mrTlnNrMPf+R8/gBQhJRn</latexit>

g 2 Wm+2,p
<latexit sha1_base64="/kM7akJAooIYOQJmnxX6wztsKnA=">AAAB+XicbZDLSgMxFIbPeK31NurSTbAVBKXMdKPLohuXFewF2rFk0kwbmmSGJFMoQ9/EjQtF3Pom7nwb03YW2vpD4OM/53BO/jDhTBvP+3bW1jc2t7YLO8Xdvf2DQ/fouKnjVBHaIDGPVTvEmnImacMww2k7URSLkNNWOLqb1VtjqjSL5aOZJDQQeCBZxAg21uq5bnnQZRK1njJxWb1KpuWeW/Iq3lxoFfwcSpCr3nO/uv2YpIJKQzjWuuN7iQkyrAwjnE6L3VTTBJMRHtCORYkF1UE2v3yKzq3TR1Gs7JMGzd3fExkWWk9EaDsFNkO9XJuZ/9U6qYlugozJJDVUksWiKOXIxGgWA+ozRYnhEwuYKGZvRWSIFSbGhlW0IfjLX16FZrXiW36olmq3eRwFOIUzuAAfrqEG91CHBhAYwzO8wpuTOS/Ou/OxaF1z8pkT+CPn8wes4ZJe</latexit><latexit sha1_base64="/kM7akJAooIYOQJmnxX6wztsKnA=">AAAB+XicbZDLSgMxFIbPeK31NurSTbAVBKXMdKPLohuXFewF2rFk0kwbmmSGJFMoQ9/EjQtF3Pom7nwb03YW2vpD4OM/53BO/jDhTBvP+3bW1jc2t7YLO8Xdvf2DQ/fouKnjVBHaIDGPVTvEmnImacMww2k7URSLkNNWOLqb1VtjqjSL5aOZJDQQeCBZxAg21uq5bnnQZRK1njJxWb1KpuWeW/Iq3lxoFfwcSpCr3nO/uv2YpIJKQzjWuuN7iQkyrAwjnE6L3VTTBJMRHtCORYkF1UE2v3yKzq3TR1Gs7JMGzd3fExkWWk9EaDsFNkO9XJuZ/9U6qYlugozJJDVUksWiKOXIxGgWA+ozRYnhEwuYKGZvRWSIFSbGhlW0IfjLX16FZrXiW36olmq3eRwFOIUzuAAfrqEG91CHBhAYwzO8wpuTOS/Ou/OxaF1z8pkT+CPn8wes4ZJe</latexit><latexit sha1_base64="/kM7akJAooIYOQJmnxX6wztsKnA=">AAAB+XicbZDLSgMxFIbPeK31NurSTbAVBKXMdKPLohuXFewF2rFk0kwbmmSGJFMoQ9/EjQtF3Pom7nwb03YW2vpD4OM/53BO/jDhTBvP+3bW1jc2t7YLO8Xdvf2DQ/fouKnjVBHaIDGPVTvEmnImacMww2k7URSLkNNWOLqb1VtjqjSL5aOZJDQQeCBZxAg21uq5bnnQZRK1njJxWb1KpuWeW/Iq3lxoFfwcSpCr3nO/uv2YpIJKQzjWuuN7iQkyrAwjnE6L3VTTBJMRHtCORYkF1UE2v3yKzq3TR1Gs7JMGzd3fExkWWk9EaDsFNkO9XJuZ/9U6qYlugozJJDVUksWiKOXIxGgWA+ozRYnhEwuYKGZvRWSIFSbGhlW0IfjLX16FZrXiW36olmq3eRwFOIUzuAAfrqEG91CHBhAYwzO8wpuTOS/Ou/OxaF1z8pkT+CPn8wes4ZJe</latexit><latexit sha1_base64="/kM7akJAooIYOQJmnxX6wztsKnA=">AAAB+XicbZDLSgMxFIbPeK31NurSTbAVBKXMdKPLohuXFewF2rFk0kwbmmSGJFMoQ9/EjQtF3Pom7nwb03YW2vpD4OM/53BO/jDhTBvP+3bW1jc2t7YLO8Xdvf2DQ/fouKnjVBHaIDGPVTvEmnImacMww2k7URSLkNNWOLqb1VtjqjSL5aOZJDQQeCBZxAg21uq5bnnQZRK1njJxWb1KpuWeW/Iq3lxoFfwcSpCr3nO/uv2YpIJKQzjWuuN7iQkyrAwjnE6L3VTTBJMRHtCORYkF1UE2v3yKzq3TR1Gs7JMGzd3fExkWWk9EaDsFNkO9XJuZ/9U6qYlugozJJDVUksWiKOXIxGgWA+ozRYnhEwuYKGZvRWSIFSbGhlW0IfjLX16FZrXiW36olmq3eRwFOIUzuAAfrqEG91CHBhAYwzO8wpuTOS/Ou/OxaF1z8pkT+CPn8wes4ZJe</latexit>

(d�, R 2 Wm,p)
<latexit sha1_base64="94u6vOdpKEHrRidB3KehkzfnxVg=">AAACAXicbZDLSgMxFIYzXmu9jboR3ARboUIpM93osuhCl1XsBTpjyWQybWiSGZKMUIa68VXcuFDErW/hzrcxvSy09YfAx3/O4eT8QcKo0o7zbS0tr6yurec28ptb2zu79t5+U8WpxKSBYxbLdoAUYVSQhqaakXYiCeIBI61gcDmutx6IVDQWd3qYEJ+jnqARxUgbq2sfloqhd4U4R+VbjwrYus94ORkVT7t2wak4E8FFcGdQADPVu/aXF8Y45URozJBSHddJtJ8hqSlmZJT3UkUShAeoRzoGBeJE+dnkghE8MU4Io1iaJzScuL8nMsSVGvLAdHKk+2q+Njb/q3VSHZ37GRVJqonA00VRyqCO4TgOGFJJsGZDAwhLav4KcR9JhLUJLW9CcOdPXoRmteIavqkWahezOHLgCByDEnDBGaiBa1AHDYDBI3gGr+DNerJerHfrY9q6ZM1mDsAfWZ8/F5yVXA==</latexit><latexit sha1_base64="94u6vOdpKEHrRidB3KehkzfnxVg=">AAACAXicbZDLSgMxFIYzXmu9jboR3ARboUIpM93osuhCl1XsBTpjyWQybWiSGZKMUIa68VXcuFDErW/hzrcxvSy09YfAx3/O4eT8QcKo0o7zbS0tr6yurec28ptb2zu79t5+U8WpxKSBYxbLdoAUYVSQhqaakXYiCeIBI61gcDmutx6IVDQWd3qYEJ+jnqARxUgbq2sfloqhd4U4R+VbjwrYus94ORkVT7t2wak4E8FFcGdQADPVu/aXF8Y45URozJBSHddJtJ8hqSlmZJT3UkUShAeoRzoGBeJE+dnkghE8MU4Io1iaJzScuL8nMsSVGvLAdHKk+2q+Njb/q3VSHZ37GRVJqonA00VRyqCO4TgOGFJJsGZDAwhLav4KcR9JhLUJLW9CcOdPXoRmteIavqkWahezOHLgCByDEnDBGaiBa1AHDYDBI3gGr+DNerJerHfrY9q6ZM1mDsAfWZ8/F5yVXA==</latexit><latexit sha1_base64="94u6vOdpKEHrRidB3KehkzfnxVg=">AAACAXicbZDLSgMxFIYzXmu9jboR3ARboUIpM93osuhCl1XsBTpjyWQybWiSGZKMUIa68VXcuFDErW/hzrcxvSy09YfAx3/O4eT8QcKo0o7zbS0tr6yurec28ptb2zu79t5+U8WpxKSBYxbLdoAUYVSQhqaakXYiCeIBI61gcDmutx6IVDQWd3qYEJ+jnqARxUgbq2sfloqhd4U4R+VbjwrYus94ORkVT7t2wak4E8FFcGdQADPVu/aXF8Y45URozJBSHddJtJ8hqSlmZJT3UkUShAeoRzoGBeJE+dnkghE8MU4Io1iaJzScuL8nMsSVGvLAdHKk+2q+Njb/q3VSHZ37GRVJqonA00VRyqCO4TgOGFJJsGZDAwhLav4KcR9JhLUJLW9CcOdPXoRmteIavqkWahezOHLgCByDEnDBGaiBa1AHDYDBI3gGr+DNerJerHfrY9q6ZM1mDsAfWZ8/F5yVXA==</latexit><latexit sha1_base64="94u6vOdpKEHrRidB3KehkzfnxVg=">AAACAXicbZDLSgMxFIYzXmu9jboR3ARboUIpM93osuhCl1XsBTpjyWQybWiSGZKMUIa68VXcuFDErW/hzrcxvSy09YfAx3/O4eT8QcKo0o7zbS0tr6yurec28ptb2zu79t5+U8WpxKSBYxbLdoAUYVSQhqaakXYiCeIBI61gcDmutx6IVDQWd3qYEJ+jnqARxUgbq2sfloqhd4U4R+VbjwrYus94ORkVT7t2wak4E8FFcGdQADPVu/aXF8Y45URozJBSHddJtJ8hqSlmZJT3UkUShAeoRzoGBeJE+dnkghE8MU4Io1iaJzScuL8nMsSVGvLAdHKk+2q+Njb/q3VSHZ37GRVJqonA00VRyqCO4TgOGFJJsGZDAwhLav4KcR9JhLUJLW9CcOdPXoRmteIavqkWahezOHLgCByDEnDBGaiBa1AHDYDBI3gGr+DNerJerHfrY9q6ZM1mDsAfWZ8/F5yVXA==</latexit>

Question:   How smooth should the Jacobian be?



Answer:   The Jacobian should have the same 
regularity as the metric…

That is:  …

Wm+2,p
<latexit sha1_base64="B6cHIPD2fwlABV0vJa8Xkq6om2g=">AAAB8nicbZDLSsNAFIZP6q3WW9Wlm2ArCEpJutFl0Y3LCvYCaSyT6aQdOpcwMxFK6GO4caGIW5/GnW/jtM1CW38Y+PjPOcw5f5Qwqo3nfTuFtfWNza3idmlnd2//oHx41NYyVZi0sGRSdSOkCaOCtAw1jHQTRRCPGOlE49tZvfNElKZSPJhJQkKOhoLGFCNjraDaecz4Rf0ymVb75YpX8+ZyV8HPoQK5mv3yV28gccqJMJghrQPfS0yYIWUoZmRa6qWaJAiP0ZAEFgXiRIfZfOWpe2adgRtLZZ8w7tz9PZEhrvWER7aTIzPSy7WZ+V8tSE18HWZUJKkhAi8+ilPmGunO7ncHVBFs2MQCworaXV08QgphY1Mq2RD85ZNXoV2v+Zbv65XGTR5HEU7gFM7BhytowB00oQUYJDzDK7w5xnlx3p2PRWvByWeO4Y+czx/IFZBB</latexit><latexit sha1_base64="B6cHIPD2fwlABV0vJa8Xkq6om2g=">AAAB8nicbZDLSsNAFIZP6q3WW9Wlm2ArCEpJutFl0Y3LCvYCaSyT6aQdOpcwMxFK6GO4caGIW5/GnW/jtM1CW38Y+PjPOcw5f5Qwqo3nfTuFtfWNza3idmlnd2//oHx41NYyVZi0sGRSdSOkCaOCtAw1jHQTRRCPGOlE49tZvfNElKZSPJhJQkKOhoLGFCNjraDaecz4Rf0ymVb75YpX8+ZyV8HPoQK5mv3yV28gccqJMJghrQPfS0yYIWUoZmRa6qWaJAiP0ZAEFgXiRIfZfOWpe2adgRtLZZ8w7tz9PZEhrvWER7aTIzPSy7WZ+V8tSE18HWZUJKkhAi8+ilPmGunO7ncHVBFs2MQCworaXV08QgphY1Mq2RD85ZNXoV2v+Zbv65XGTR5HEU7gFM7BhytowB00oQUYJDzDK7w5xnlx3p2PRWvByWeO4Y+czx/IFZBB</latexit><latexit sha1_base64="B6cHIPD2fwlABV0vJa8Xkq6om2g=">AAAB8nicbZDLSsNAFIZP6q3WW9Wlm2ArCEpJutFl0Y3LCvYCaSyT6aQdOpcwMxFK6GO4caGIW5/GnW/jtM1CW38Y+PjPOcw5f5Qwqo3nfTuFtfWNza3idmlnd2//oHx41NYyVZi0sGRSdSOkCaOCtAw1jHQTRRCPGOlE49tZvfNElKZSPJhJQkKOhoLGFCNjraDaecz4Rf0ymVb75YpX8+ZyV8HPoQK5mv3yV28gccqJMJghrQPfS0yYIWUoZmRa6qWaJAiP0ZAEFgXiRIfZfOWpe2adgRtLZZ8w7tz9PZEhrvWER7aTIzPSy7WZ+V8tSE18HWZUJKkhAi8+ilPmGunO7ncHVBFs2MQCworaXV08QgphY1Mq2RD85ZNXoV2v+Zbv65XGTR5HEU7gFM7BhytowB00oQUYJDzDK7w5xnlx3p2PRWvByWeO4Y+czx/IFZBB</latexit><latexit sha1_base64="B6cHIPD2fwlABV0vJa8Xkq6om2g=">AAAB8nicbZDLSsNAFIZP6q3WW9Wlm2ArCEpJutFl0Y3LCvYCaSyT6aQdOpcwMxFK6GO4caGIW5/GnW/jtM1CW38Y+PjPOcw5f5Qwqo3nfTuFtfWNza3idmlnd2//oHx41NYyVZi0sGRSdSOkCaOCtAw1jHQTRRCPGOlE49tZvfNElKZSPJhJQkKOhoLGFCNjraDaecz4Rf0ymVb75YpX8+ZyV8HPoQK5mv3yV28gccqJMJghrQPfS0yYIWUoZmRa6qWaJAiP0ZAEFgXiRIfZfOWpe2adgRtLZZ8w7tz9PZEhrvWER7aTIzPSy7WZ+V8tSE18HWZUJKkhAi8+ilPmGunO7ncHVBFs2MQCworaXV08QgphY1Mq2RD85ZNXoV2v+Zbv65XGTR5HEU7gFM7BhytowB00oQUYJDzDK7w5xnlx3p2PRWvByWeO4Y+czx/IFZBB</latexit> Wm+1,p

<latexit sha1_base64="u87L75+wYAApgNoNzZdcb8fWoK0=">AAAB8nicbZDLSgMxFIYz9VbrrerSTbAVBKXMdKPLohuXFewFpmPJpJk2NJMMyRmhDH0MNy4UcevTuPNtTNtZaOsPgY//nEPO+cNEcAOu++0U1tY3NreK26Wd3b39g/LhUduoVFPWokoo3Q2JYYJL1gIOgnUTzUgcCtYJx7ezeueJacOVfIBJwoKYDCWPOCVgLb/aecziC+8ymVb75Ypbc+fCq+DlUEG5mv3yV2+gaBozCVQQY3zPTSDIiAZOBZuWeqlhCaFjMmS+RUliZoJsvvIUn1lngCOl7ZOA5+7viYzExkzi0HbGBEZmuTYz/6v5KUTXQcZlkgKTdPFRlAoMCs/uxwOuGQUxsUCo5nZXTEdEEwo2pZINwVs+eRXa9Zpn+b5eadzkcRTRCTpF58hDV6iB7lATtRBFCj2jV/TmgPPivDsfi9aCk88coz9yPn8Axo2QQA==</latexit><latexit sha1_base64="u87L75+wYAApgNoNzZdcb8fWoK0=">AAAB8nicbZDLSgMxFIYz9VbrrerSTbAVBKXMdKPLohuXFewFpmPJpJk2NJMMyRmhDH0MNy4UcevTuPNtTNtZaOsPgY//nEPO+cNEcAOu++0U1tY3NreK26Wd3b39g/LhUduoVFPWokoo3Q2JYYJL1gIOgnUTzUgcCtYJx7ezeueJacOVfIBJwoKYDCWPOCVgLb/aecziC+8ymVb75Ypbc+fCq+DlUEG5mv3yV2+gaBozCVQQY3zPTSDIiAZOBZuWeqlhCaFjMmS+RUliZoJsvvIUn1lngCOl7ZOA5+7viYzExkzi0HbGBEZmuTYz/6v5KUTXQcZlkgKTdPFRlAoMCs/uxwOuGQUxsUCo5nZXTEdEEwo2pZINwVs+eRXa9Zpn+b5eadzkcRTRCTpF58hDV6iB7lATtRBFCj2jV/TmgPPivDsfi9aCk88coz9yPn8Axo2QQA==</latexit><latexit sha1_base64="u87L75+wYAApgNoNzZdcb8fWoK0=">AAAB8nicbZDLSgMxFIYz9VbrrerSTbAVBKXMdKPLohuXFewFpmPJpJk2NJMMyRmhDH0MNy4UcevTuPNtTNtZaOsPgY//nEPO+cNEcAOu++0U1tY3NreK26Wd3b39g/LhUduoVFPWokoo3Q2JYYJL1gIOgnUTzUgcCtYJx7ezeueJacOVfIBJwoKYDCWPOCVgLb/aecziC+8ymVb75Ypbc+fCq+DlUEG5mv3yV2+gaBozCVQQY3zPTSDIiAZOBZuWeqlhCaFjMmS+RUliZoJsvvIUn1lngCOl7ZOA5+7viYzExkzi0HbGBEZmuTYz/6v5KUTXQcZlkgKTdPFRlAoMCs/uxwOuGQUxsUCo5nZXTEdEEwo2pZINwVs+eRXa9Zpn+b5eadzkcRTRCTpF58hDV6iB7lATtRBFCj2jV/TmgPPivDsfi9aCk88coz9yPn8Axo2QQA==</latexit><latexit sha1_base64="u87L75+wYAApgNoNzZdcb8fWoK0=">AAAB8nicbZDLSgMxFIYz9VbrrerSTbAVBKXMdKPLohuXFewFpmPJpJk2NJMMyRmhDH0MNy4UcevTuPNtTNtZaOsPgY//nEPO+cNEcAOu++0U1tY3NreK26Wd3b39g/LhUduoVFPWokoo3Q2JYYJL1gIOgnUTzUgcCtYJx7ezeueJacOVfIBJwoKYDCWPOCVgLb/aecziC+8ymVb75Ypbc+fCq+DlUEG5mv3yV2+gaBozCVQQY3zPTSDIiAZOBZuWeqlhCaFjMmS+RUliZoJsvvIUn1lngCOl7ZOA5+7viYzExkzi0HbGBEZmuTYz/6v5KUTXQcZlkgKTdPFRlAoMCs/uxwOuGQUxsUCo5nZXTEdEEwo2pZINwVs+eRXa9Zpn+b5eadzkcRTRCTpF58hDV6iB7lATtRBFCj2jV/TmgPPivDsfi9aCk88coz9yPn8Axo2QQA==</latexit>

ḡµ⌫ =
@x

i

@y

µ
gij

@x

j

@y

⌫
<latexit sha1_base64="WF8w/jtbOFmNgAKrfyB3mPhoZUI="></latexit><latexit sha1_base64="WF8w/jtbOFmNgAKrfyB3mPhoZUI="></latexit><latexit sha1_base64="WF8w/jtbOFmNgAKrfyB3mPhoZUI="></latexit><latexit sha1_base64="WF8w/jtbOFmNgAKrfyB3mPhoZUI="></latexit>

Wm+1,p
<latexit sha1_base64="u87L75+wYAApgNoNzZdcb8fWoK0=">AAAB8nicbZDLSgMxFIYz9VbrrerSTbAVBKXMdKPLohuXFewFpmPJpJk2NJMMyRmhDH0MNy4UcevTuPNtTNtZaOsPgY//nEPO+cNEcAOu++0U1tY3NreK26Wd3b39g/LhUduoVFPWokoo3Q2JYYJL1gIOgnUTzUgcCtYJx7ezeueJacOVfIBJwoKYDCWPOCVgLb/aecziC+8ymVb75Ypbc+fCq+DlUEG5mv3yV2+gaBozCVQQY3zPTSDIiAZOBZuWeqlhCaFjMmS+RUliZoJsvvIUn1lngCOl7ZOA5+7viYzExkzi0HbGBEZmuTYz/6v5KUTXQcZlkgKTdPFRlAoMCs/uxwOuGQUxsUCo5nZXTEdEEwo2pZINwVs+eRXa9Zpn+b5eadzkcRTRCTpF58hDV6iB7lATtRBFCj2jV/TmgPPivDsfi9aCk88coz9yPn8Axo2QQA==</latexit><latexit sha1_base64="u87L75+wYAApgNoNzZdcb8fWoK0=">AAAB8nicbZDLSgMxFIYz9VbrrerSTbAVBKXMdKPLohuXFewFpmPJpJk2NJMMyRmhDH0MNy4UcevTuPNtTNtZaOsPgY//nEPO+cNEcAOu++0U1tY3NreK26Wd3b39g/LhUduoVFPWokoo3Q2JYYJL1gIOgnUTzUgcCtYJx7ezeueJacOVfIBJwoKYDCWPOCVgLb/aecziC+8ymVb75Ypbc+fCq+DlUEG5mv3yV2+gaBozCVQQY3zPTSDIiAZOBZuWeqlhCaFjMmS+RUliZoJsvvIUn1lngCOl7ZOA5+7viYzExkzi0HbGBEZmuTYz/6v5KUTXQcZlkgKTdPFRlAoMCs/uxwOuGQUxsUCo5nZXTEdEEwo2pZINwVs+eRXa9Zpn+b5eadzkcRTRCTpF58hDV6iB7lATtRBFCj2jV/TmgPPivDsfi9aCk88coz9yPn8Axo2QQA==</latexit><latexit sha1_base64="u87L75+wYAApgNoNzZdcb8fWoK0=">AAAB8nicbZDLSgMxFIYz9VbrrerSTbAVBKXMdKPLohuXFewFpmPJpJk2NJMMyRmhDH0MNy4UcevTuPNtTNtZaOsPgY//nEPO+cNEcAOu++0U1tY3NreK26Wd3b39g/LhUduoVFPWokoo3Q2JYYJL1gIOgnUTzUgcCtYJx7ezeueJacOVfIBJwoKYDCWPOCVgLb/aecziC+8ymVb75Ypbc+fCq+DlUEG5mv3yV2+gaBozCVQQY3zPTSDIiAZOBZuWeqlhCaFjMmS+RUliZoJsvvIUn1lngCOl7ZOA5+7viYzExkzi0HbGBEZmuTYz/6v5KUTXQcZlkgKTdPFRlAoMCs/uxwOuGQUxsUCo5nZXTEdEEwo2pZINwVs+eRXa9Zpn+b5eadzkcRTRCTpF58hDV6iB7lATtRBFCj2jV/TmgPPivDsfi9aCk88coz9yPn8Axo2QQA==</latexit><latexit sha1_base64="u87L75+wYAApgNoNzZdcb8fWoK0=">AAAB8nicbZDLSgMxFIYz9VbrrerSTbAVBKXMdKPLohuXFewFpmPJpJk2NJMMyRmhDH0MNy4UcevTuPNtTNtZaOsPgY//nEPO+cNEcAOu++0U1tY3NreK26Wd3b39g/LhUduoVFPWokoo3Q2JYYJL1gIOgnUTzUgcCtYJx7ezeueJacOVfIBJwoKYDCWPOCVgLb/aecziC+8ymVb75Ypbc+fCq+DlUEG5mv3yV2+gaBozCVQQY3zPTSDIiAZOBZuWeqlhCaFjMmS+RUliZoJsvvIUn1lngCOl7ZOA5+7viYzExkzi0HbGBEZmuTYz/6v5KUTXQcZlkgKTdPFRlAoMCs/uxwOuGQUxsUCo5nZXTEdEEwo2pZINwVs+eRXa9Zpn+b5eadzkcRTRCTpF58hDV6iB7lATtRBFCj2jV/TmgPPivDsfi9aCk88coz9yPn8Axo2QQA==</latexit>

Wm+1,p
<latexit sha1_base64="u87L75+wYAApgNoNzZdcb8fWoK0=">AAAB8nicbZDLSgMxFIYz9VbrrerSTbAVBKXMdKPLohuXFewFpmPJpJk2NJMMyRmhDH0MNy4UcevTuPNtTNtZaOsPgY//nEPO+cNEcAOu++0U1tY3NreK26Wd3b39g/LhUduoVFPWokoo3Q2JYYJL1gIOgnUTzUgcCtYJx7ezeueJacOVfIBJwoKYDCWPOCVgLb/aecziC+8ymVb75Ypbc+fCq+DlUEG5mv3yV2+gaBozCVQQY3zPTSDIiAZOBZuWeqlhCaFjMmS+RUliZoJsvvIUn1lngCOl7ZOA5+7viYzExkzi0HbGBEZmuTYz/6v5KUTXQcZlkgKTdPFRlAoMCs/uxwOuGQUxsUCo5nZXTEdEEwo2pZINwVs+eRXa9Zpn+b5eadzkcRTRCTpF58hDV6iB7lATtRBFCj2jV/TmgPPivDsfi9aCk88coz9yPn8Axo2QQA==</latexit><latexit sha1_base64="u87L75+wYAApgNoNzZdcb8fWoK0=">AAAB8nicbZDLSgMxFIYz9VbrrerSTbAVBKXMdKPLohuXFewFpmPJpJk2NJMMyRmhDH0MNy4UcevTuPNtTNtZaOsPgY//nEPO+cNEcAOu++0U1tY3NreK26Wd3b39g/LhUduoVFPWokoo3Q2JYYJL1gIOgnUTzUgcCtYJx7ezeueJacOVfIBJwoKYDCWPOCVgLb/aecziC+8ymVb75Ypbc+fCq+DlUEG5mv3yV2+gaBozCVQQY3zPTSDIiAZOBZuWeqlhCaFjMmS+RUliZoJsvvIUn1lngCOl7ZOA5+7viYzExkzi0HbGBEZmuTYz/6v5KUTXQcZlkgKTdPFRlAoMCs/uxwOuGQUxsUCo5nZXTEdEEwo2pZINwVs+eRXa9Zpn+b5eadzkcRTRCTpF58hDV6iB7lATtRBFCj2jV/TmgPPivDsfi9aCk88coz9yPn8Axo2QQA==</latexit><latexit sha1_base64="u87L75+wYAApgNoNzZdcb8fWoK0=">AAAB8nicbZDLSgMxFIYz9VbrrerSTbAVBKXMdKPLohuXFewFpmPJpJk2NJMMyRmhDH0MNy4UcevTuPNtTNtZaOsPgY//nEPO+cNEcAOu++0U1tY3NreK26Wd3b39g/LhUduoVFPWokoo3Q2JYYJL1gIOgnUTzUgcCtYJx7ezeueJacOVfIBJwoKYDCWPOCVgLb/aecziC+8ymVb75Ypbc+fCq+DlUEG5mv3yV2+gaBozCVQQY3zPTSDIiAZOBZuWeqlhCaFjMmS+RUliZoJsvvIUn1lngCOl7ZOA5+7viYzExkzi0HbGBEZmuTYz/6v5KUTXQcZlkgKTdPFRlAoMCs/uxwOuGQUxsUCo5nZXTEdEEwo2pZINwVs+eRXa9Zpn+b5eadzkcRTRCTpF58hDV6iB7lATtRBFCj2jV/TmgPPivDsfi9aCk88coz9yPn8Axo2QQA==</latexit><latexit sha1_base64="u87L75+wYAApgNoNzZdcb8fWoK0=">AAAB8nicbZDLSgMxFIYz9VbrrerSTbAVBKXMdKPLohuXFewFpmPJpJk2NJMMyRmhDH0MNy4UcevTuPNtTNtZaOsPgY//nEPO+cNEcAOu++0U1tY3NreK26Wd3b39g/LhUduoVFPWokoo3Q2JYYJL1gIOgnUTzUgcCtYJx7ezeueJacOVfIBJwoKYDCWPOCVgLb/aecziC+8ymVb75Ypbc+fCq+DlUEG5mv3yV2+gaBozCVQQY3zPTSDIiAZOBZuWeqlhCaFjMmS+RUliZoJsvvIUn1lngCOl7ZOA5+7viYzExkzi0HbGBEZmuTYz/6v5KUTXQcZlkgKTdPFRlAoMCs/uxwOuGQUxsUCo5nZXTEdEEwo2pZINwVs+eRXa9Zpn+b5eadzkcRTRCTpF58hDV6iB7lATtRBFCj2jV/TmgPPivDsfi9aCk88coz9yPn8Axo2QQA==</latexit>

J ⌘ @x

i

@y

µ
2 W

m+1,p

<latexit sha1_base64="B6TqVPZrirA4ZxOMYD2s7WF5Pog=">AAACInicbVDLSgMxFM34rPVVdekmWARBKTMiqLuiG3FVwT6gMy2ZNNOGJpkxyRTLMN/ixl9x40JRV4IfY6YtqK0HAueecy839/gRo0rb9qc1N7+wuLScW8mvrq1vbBa2tmsqjCUmVRyyUDZ8pAijglQ11Yw0IkkQ9xmp+/3LzK8PiFQ0FLd6GBGPo66gAcVIG6ldOL92yV1MB24gEU7cCElNEYP3LZr+VMNW4vI4TV0qYL2V8EPnKErbhaJdskeAs8SZkCKYoNIuvLudEMecCI0ZUqrp2JH2kmwHZiTNu7EiEcJ91CVNQwXiRHnJ6MQU7hulA4NQmic0HKm/JxLElRpy33RypHtq2svE/7xmrIMzL6EiijUReLwoiBnUIczygh0qCdZsaAjCkpq/QtxDJixtUs2bEJzpk2dJ7bjkGH5zUixfTOLIgV2wBw6AA05BGVyBCqgCDB7AE3gBr9aj9Wy9WR/j1jlrMrMD/sD6+gb8taUg</latexit><latexit sha1_base64="B6TqVPZrirA4ZxOMYD2s7WF5Pog=">AAACInicbVDLSgMxFM34rPVVdekmWARBKTMiqLuiG3FVwT6gMy2ZNNOGJpkxyRTLMN/ixl9x40JRV4IfY6YtqK0HAueecy839/gRo0rb9qc1N7+wuLScW8mvrq1vbBa2tmsqjCUmVRyyUDZ8pAijglQ11Yw0IkkQ9xmp+/3LzK8PiFQ0FLd6GBGPo66gAcVIG6ldOL92yV1MB24gEU7cCElNEYP3LZr+VMNW4vI4TV0qYL2V8EPnKErbhaJdskeAs8SZkCKYoNIuvLudEMecCI0ZUqrp2JH2kmwHZiTNu7EiEcJ91CVNQwXiRHnJ6MQU7hulA4NQmic0HKm/JxLElRpy33RypHtq2svE/7xmrIMzL6EiijUReLwoiBnUIczygh0qCdZsaAjCkpq/QtxDJixtUs2bEJzpk2dJ7bjkGH5zUixfTOLIgV2wBw6AA05BGVyBCqgCDB7AE3gBr9aj9Wy9WR/j1jlrMrMD/sD6+gb8taUg</latexit><latexit sha1_base64="B6TqVPZrirA4ZxOMYD2s7WF5Pog=">AAACInicbVDLSgMxFM34rPVVdekmWARBKTMiqLuiG3FVwT6gMy2ZNNOGJpkxyRTLMN/ixl9x40JRV4IfY6YtqK0HAueecy839/gRo0rb9qc1N7+wuLScW8mvrq1vbBa2tmsqjCUmVRyyUDZ8pAijglQ11Yw0IkkQ9xmp+/3LzK8PiFQ0FLd6GBGPo66gAcVIG6ldOL92yV1MB24gEU7cCElNEYP3LZr+VMNW4vI4TV0qYL2V8EPnKErbhaJdskeAs8SZkCKYoNIuvLudEMecCI0ZUqrp2JH2kmwHZiTNu7EiEcJ91CVNQwXiRHnJ6MQU7hulA4NQmic0HKm/JxLElRpy33RypHtq2svE/7xmrIMzL6EiijUReLwoiBnUIczygh0qCdZsaAjCkpq/QtxDJixtUs2bEJzpk2dJ7bjkGH5zUixfTOLIgV2wBw6AA05BGVyBCqgCDB7AE3gBr9aj9Wy9WR/j1jlrMrMD/sD6+gb8taUg</latexit><latexit sha1_base64="B6TqVPZrirA4ZxOMYD2s7WF5Pog=">AAACInicbVDLSgMxFM34rPVVdekmWARBKTMiqLuiG3FVwT6gMy2ZNNOGJpkxyRTLMN/ixl9x40JRV4IfY6YtqK0HAueecy839/gRo0rb9qc1N7+wuLScW8mvrq1vbBa2tmsqjCUmVRyyUDZ8pAijglQ11Yw0IkkQ9xmp+/3LzK8PiFQ0FLd6GBGPo66gAcVIG6ldOL92yV1MB24gEU7cCElNEYP3LZr+VMNW4vI4TV0qYL2V8EPnKErbhaJdskeAs8SZkCKYoNIuvLudEMecCI0ZUqrp2JH2kmwHZiTNu7EiEcJ91CVNQwXiRHnJ6MQU7hulA4NQmic0HKm/JxLElRpy33RypHtq2svE/7xmrIMzL6EiijUReLwoiBnUIczygh0qCdZsaAjCkpq/QtxDJixtUs2bEJzpk2dJ7bjkGH5zUixfTOLIgV2wBw6AA05BGVyBCqgCDB7AE3gBr9aj9Wy9WR/j1jlrMrMD/sD6+gb8taUg</latexit>



For shock-waves: 

That is:

“We need discontinuities in derivatives to cancel 
out in the Leibniz products…”

ḡµ⌫ =
@x

i
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µ
gij

@x

j

@y

⌫
<latexit sha1_base64="WF8w/jtbOFmNgAKrfyB3mPhoZUI="></latexit><latexit sha1_base64="WF8w/jtbOFmNgAKrfyB3mPhoZUI="></latexit><latexit sha1_base64="WF8w/jtbOFmNgAKrfyB3mPhoZUI="></latexit><latexit sha1_base64="WF8w/jtbOFmNgAKrfyB3mPhoZUI="></latexit>

C1,1
<latexit sha1_base64="5GhewqMCrt9ptXdeFEAEbz0tKAk=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8CAlEUGPxV48VrAf0May2U7apZtN2N0IJfRHePGgiFd/jzf/jds2B219YeHhnRl25g0SwbVx3W+nsLa+sblV3C7t7O7tH5QPj1o6ThXDJotFrDoB1Si4xKbhRmAnUUijQGA7GNdn9fYTKs1j+WAmCfoRHUoeckaNtdr1x8y78Kb9csWtunORVfByqECuRr/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSuRUkj1H42X3dKzqwzIGGs7JOGzN3fExmNtJ5Ege2MqBnp5drM/K/WTU1442dcJqlByRYfhakgJiaz28mAK2RGTCxQprjdlbARVZQZm1DJhuAtn7wKrcuqZ/n+qlK7zeMowgmcwjl4cA01uIMGNIHBGJ7hFd6cxHlx3p2PRWvByWeO4Y+czx9XmY7n</latexit><latexit sha1_base64="5GhewqMCrt9ptXdeFEAEbz0tKAk=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8CAlEUGPxV48VrAf0May2U7apZtN2N0IJfRHePGgiFd/jzf/jds2B219YeHhnRl25g0SwbVx3W+nsLa+sblV3C7t7O7tH5QPj1o6ThXDJotFrDoB1Si4xKbhRmAnUUijQGA7GNdn9fYTKs1j+WAmCfoRHUoeckaNtdr1x8y78Kb9csWtunORVfByqECuRr/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSuRUkj1H42X3dKzqwzIGGs7JOGzN3fExmNtJ5Ege2MqBnp5drM/K/WTU1442dcJqlByRYfhakgJiaz28mAK2RGTCxQprjdlbARVZQZm1DJhuAtn7wKrcuqZ/n+qlK7zeMowgmcwjl4cA01uIMGNIHBGJ7hFd6cxHlx3p2PRWvByWeO4Y+czx9XmY7n</latexit><latexit sha1_base64="5GhewqMCrt9ptXdeFEAEbz0tKAk=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8CAlEUGPxV48VrAf0May2U7apZtN2N0IJfRHePGgiFd/jzf/jds2B219YeHhnRl25g0SwbVx3W+nsLa+sblV3C7t7O7tH5QPj1o6ThXDJotFrDoB1Si4xKbhRmAnUUijQGA7GNdn9fYTKs1j+WAmCfoRHUoeckaNtdr1x8y78Kb9csWtunORVfByqECuRr/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSuRUkj1H42X3dKzqwzIGGs7JOGzN3fExmNtJ5Ege2MqBnp5drM/K/WTU1442dcJqlByRYfhakgJiaz28mAK2RGTCxQprjdlbARVZQZm1DJhuAtn7wKrcuqZ/n+qlK7zeMowgmcwjl4cA01uIMGNIHBGJ7hFd6cxHlx3p2PRWvByWeO4Y+czx9XmY7n</latexit><latexit sha1_base64="5GhewqMCrt9ptXdeFEAEbz0tKAk=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8CAlEUGPxV48VrAf0May2U7apZtN2N0IJfRHePGgiFd/jzf/jds2B219YeHhnRl25g0SwbVx3W+nsLa+sblV3C7t7O7tH5QPj1o6ThXDJotFrDoB1Si4xKbhRmAnUUijQGA7GNdn9fYTKs1j+WAmCfoRHUoeckaNtdr1x8y78Kb9csWtunORVfByqECuRr/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSuRUkj1H42X3dKzqwzIGGs7JOGzN3fExmNtJ5Ege2MqBnp5drM/K/WTU1442dcJqlByRYfhakgJiaz28mAK2RGTCxQprjdlbARVZQZm1DJhuAtn7wKrcuqZ/n+qlK7zeMowgmcwjl4cA01uIMGNIHBGJ7hFd6cxHlx3p2PRWvByWeO4Y+czx9XmY7n</latexit>

C0,1
<latexit sha1_base64="e7t0q5gHX5h240qNqsJBtW/jpdU=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8CAlEUGPxV48VrAf0May2U7apZtN2N0IJfRHePGgiFd/jzf/jds2B219YeHhnRl25g0SwbVx3W+nsLa+sblV3C7t7O7tH5QPj1o6ThXDJotFrDoB1Si4xKbhRmAnUUijQGA7GNdn9fYTKs1j+WAmCfoRHUoeckaNtdr1x8y98Kb9csWtunORVfByqECuRr/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSuRUkj1H42X3dKzqwzIGGs7JOGzN3fExmNtJ5Ege2MqBnp5drM/K/WTU1442dcJqlByRYfhakgJiaz28mAK2RGTCxQprjdlbARVZQZm1DJhuAtn7wKrcuqZ/n+qlK7zeMowgmcwjl4cA01uIMGNIHBGJ7hFd6cxHlx3p2PRWvByWeO4Y+czx9WEo7m</latexit><latexit sha1_base64="e7t0q5gHX5h240qNqsJBtW/jpdU=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8CAlEUGPxV48VrAf0May2U7apZtN2N0IJfRHePGgiFd/jzf/jds2B219YeHhnRl25g0SwbVx3W+nsLa+sblV3C7t7O7tH5QPj1o6ThXDJotFrDoB1Si4xKbhRmAnUUijQGA7GNdn9fYTKs1j+WAmCfoRHUoeckaNtdr1x8y98Kb9csWtunORVfByqECuRr/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSuRUkj1H42X3dKzqwzIGGs7JOGzN3fExmNtJ5Ege2MqBnp5drM/K/WTU1442dcJqlByRYfhakgJiaz28mAK2RGTCxQprjdlbARVZQZm1DJhuAtn7wKrcuqZ/n+qlK7zeMowgmcwjl4cA01uIMGNIHBGJ7hFd6cxHlx3p2PRWvByWeO4Y+czx9WEo7m</latexit><latexit sha1_base64="e7t0q5gHX5h240qNqsJBtW/jpdU=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8CAlEUGPxV48VrAf0May2U7apZtN2N0IJfRHePGgiFd/jzf/jds2B219YeHhnRl25g0SwbVx3W+nsLa+sblV3C7t7O7tH5QPj1o6ThXDJotFrDoB1Si4xKbhRmAnUUijQGA7GNdn9fYTKs1j+WAmCfoRHUoeckaNtdr1x8y98Kb9csWtunORVfByqECuRr/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSuRUkj1H42X3dKzqwzIGGs7JOGzN3fExmNtJ5Ege2MqBnp5drM/K/WTU1442dcJqlByRYfhakgJiaz28mAK2RGTCxQprjdlbARVZQZm1DJhuAtn7wKrcuqZ/n+qlK7zeMowgmcwjl4cA01uIMGNIHBGJ7hFd6cxHlx3p2PRWvByWeO4Y+czx9WEo7m</latexit><latexit sha1_base64="e7t0q5gHX5h240qNqsJBtW/jpdU=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8CAlEUGPxV48VrAf0May2U7apZtN2N0IJfRHePGgiFd/jzf/jds2B219YeHhnRl25g0SwbVx3W+nsLa+sblV3C7t7O7tH5QPj1o6ThXDJotFrDoB1Si4xKbhRmAnUUijQGA7GNdn9fYTKs1j+WAmCfoRHUoeckaNtdr1x8y98Kb9csWtunORVfByqECuRr/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSuRUkj1H42X3dKzqwzIGGs7JOGzN3fExmNtJ5Ege2MqBnp5drM/K/WTU1442dcJqlByRYfhakgJiaz28mAK2RGTCxQprjdlbARVZQZm1DJhuAtn7wKrcuqZ/n+qlK7zeMowgmcwjl4cA01uIMGNIHBGJ7hFd6cxHlx3p2PRWvByWeO4Y+czx9WEo7m</latexit>C0,1

<latexit sha1_base64="e7t0q5gHX5h240qNqsJBtW/jpdU=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8CAlEUGPxV48VrAf0May2U7apZtN2N0IJfRHePGgiFd/jzf/jds2B219YeHhnRl25g0SwbVx3W+nsLa+sblV3C7t7O7tH5QPj1o6ThXDJotFrDoB1Si4xKbhRmAnUUijQGA7GNdn9fYTKs1j+WAmCfoRHUoeckaNtdr1x8y98Kb9csWtunORVfByqECuRr/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSuRUkj1H42X3dKzqwzIGGs7JOGzN3fExmNtJ5Ege2MqBnp5drM/K/WTU1442dcJqlByRYfhakgJiaz28mAK2RGTCxQprjdlbARVZQZm1DJhuAtn7wKrcuqZ/n+qlK7zeMowgmcwjl4cA01uIMGNIHBGJ7hFd6cxHlx3p2PRWvByWeO4Y+czx9WEo7m</latexit><latexit sha1_base64="e7t0q5gHX5h240qNqsJBtW/jpdU=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8CAlEUGPxV48VrAf0May2U7apZtN2N0IJfRHePGgiFd/jzf/jds2B219YeHhnRl25g0SwbVx3W+nsLa+sblV3C7t7O7tH5QPj1o6ThXDJotFrDoB1Si4xKbhRmAnUUijQGA7GNdn9fYTKs1j+WAmCfoRHUoeckaNtdr1x8y98Kb9csWtunORVfByqECuRr/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSuRUkj1H42X3dKzqwzIGGs7JOGzN3fExmNtJ5Ege2MqBnp5drM/K/WTU1442dcJqlByRYfhakgJiaz28mAK2RGTCxQprjdlbARVZQZm1DJhuAtn7wKrcuqZ/n+qlK7zeMowgmcwjl4cA01uIMGNIHBGJ7hFd6cxHlx3p2PRWvByWeO4Y+czx9WEo7m</latexit><latexit sha1_base64="e7t0q5gHX5h240qNqsJBtW/jpdU=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8CAlEUGPxV48VrAf0May2U7apZtN2N0IJfRHePGgiFd/jzf/jds2B219YeHhnRl25g0SwbVx3W+nsLa+sblV3C7t7O7tH5QPj1o6ThXDJotFrDoB1Si4xKbhRmAnUUijQGA7GNdn9fYTKs1j+WAmCfoRHUoeckaNtdr1x8y98Kb9csWtunORVfByqECuRr/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSuRUkj1H42X3dKzqwzIGGs7JOGzN3fExmNtJ5Ege2MqBnp5drM/K/WTU1442dcJqlByRYfhakgJiaz28mAK2RGTCxQprjdlbARVZQZm1DJhuAtn7wKrcuqZ/n+qlK7zeMowgmcwjl4cA01uIMGNIHBGJ7hFd6cxHlx3p2PRWvByWeO4Y+czx9WEo7m</latexit><latexit sha1_base64="e7t0q5gHX5h240qNqsJBtW/jpdU=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8CAlEUGPxV48VrAf0May2U7apZtN2N0IJfRHePGgiFd/jzf/jds2B219YeHhnRl25g0SwbVx3W+nsLa+sblV3C7t7O7tH5QPj1o6ThXDJotFrDoB1Si4xKbhRmAnUUijQGA7GNdn9fYTKs1j+WAmCfoRHUoeckaNtdr1x8y98Kb9csWtunORVfByqECuRr/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSuRUkj1H42X3dKzqwzIGGs7JOGzN3fExmNtJ5Ege2MqBnp5drM/K/WTU1442dcJqlByRYfhakgJiaz28mAK2RGTCxQprjdlbARVZQZm1DJhuAtn7wKrcuqZ/n+qlK7zeMowgmcwjl4cA01uIMGNIHBGJ7hFd6cxHlx3p2PRWvByWeO4Y+czx9WEo7m</latexit>

C0,1
<latexit sha1_base64="e7t0q5gHX5h240qNqsJBtW/jpdU=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8CAlEUGPxV48VrAf0May2U7apZtN2N0IJfRHePGgiFd/jzf/jds2B219YeHhnRl25g0SwbVx3W+nsLa+sblV3C7t7O7tH5QPj1o6ThXDJotFrDoB1Si4xKbhRmAnUUijQGA7GNdn9fYTKs1j+WAmCfoRHUoeckaNtdr1x8y98Kb9csWtunORVfByqECuRr/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSuRUkj1H42X3dKzqwzIGGs7JOGzN3fExmNtJ5Ege2MqBnp5drM/K/WTU1442dcJqlByRYfhakgJiaz28mAK2RGTCxQprjdlbARVZQZm1DJhuAtn7wKrcuqZ/n+qlK7zeMowgmcwjl4cA01uIMGNIHBGJ7hFd6cxHlx3p2PRWvByWeO4Y+czx9WEo7m</latexit><latexit sha1_base64="e7t0q5gHX5h240qNqsJBtW/jpdU=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8CAlEUGPxV48VrAf0May2U7apZtN2N0IJfRHePGgiFd/jzf/jds2B219YeHhnRl25g0SwbVx3W+nsLa+sblV3C7t7O7tH5QPj1o6ThXDJotFrDoB1Si4xKbhRmAnUUijQGA7GNdn9fYTKs1j+WAmCfoRHUoeckaNtdr1x8y98Kb9csWtunORVfByqECuRr/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSuRUkj1H42X3dKzqwzIGGs7JOGzN3fExmNtJ5Ege2MqBnp5drM/K/WTU1442dcJqlByRYfhakgJiaz28mAK2RGTCxQprjdlbARVZQZm1DJhuAtn7wKrcuqZ/n+qlK7zeMowgmcwjl4cA01uIMGNIHBGJ7hFd6cxHlx3p2PRWvByWeO4Y+czx9WEo7m</latexit><latexit sha1_base64="e7t0q5gHX5h240qNqsJBtW/jpdU=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8CAlEUGPxV48VrAf0May2U7apZtN2N0IJfRHePGgiFd/jzf/jds2B219YeHhnRl25g0SwbVx3W+nsLa+sblV3C7t7O7tH5QPj1o6ThXDJotFrDoB1Si4xKbhRmAnUUijQGA7GNdn9fYTKs1j+WAmCfoRHUoeckaNtdr1x8y98Kb9csWtunORVfByqECuRr/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSuRUkj1H42X3dKzqwzIGGs7JOGzN3fExmNtJ5Ege2MqBnp5drM/K/WTU1442dcJqlByRYfhakgJiaz28mAK2RGTCxQprjdlbARVZQZm1DJhuAtn7wKrcuqZ/n+qlK7zeMowgmcwjl4cA01uIMGNIHBGJ7hFd6cxHlx3p2PRWvByWeO4Y+czx9WEo7m</latexit><latexit sha1_base64="e7t0q5gHX5h240qNqsJBtW/jpdU=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8CAlEUGPxV48VrAf0May2U7apZtN2N0IJfRHePGgiFd/jzf/jds2B219YeHhnRl25g0SwbVx3W+nsLa+sblV3C7t7O7tH5QPj1o6ThXDJotFrDoB1Si4xKbhRmAnUUijQGA7GNdn9fYTKs1j+WAmCfoRHUoeckaNtdr1x8y98Kb9csWtunORVfByqECuRr/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSuRUkj1H42X3dKzqwzIGGs7JOGzN3fExmNtJ5Ege2MqBnp5drM/K/WTU1442dcJqlByRYfhakgJiaz28mAK2RGTCxQprjdlbARVZQZm1DJhuAtn7wKrcuqZ/n+qlK7zeMowgmcwjl4cA01uIMGNIHBGJ7hFd6cxHlx3p2PRWvByWeO4Y+czx9WEo7m</latexit>

g 2 C0,1, � 2 L1, J 2 C0,1
<latexit sha1_base64="wFFJ6rtSyHklFHzgiXLXpNrvJY8=">AAACHHicbVBLSwMxGMz6rPVV9eglWAQPpeyqoMdiD4p4qGAf0N2WbJptQ5PskmSFZekP8eJf8eJBES8eBP+N2baH2joQMszMR/KNHzGqtG3/WEvLK6tr67mN/ObW9s5uYW+/ocJYYlLHIQtly0eKMCpIXVPNSCuSBHGfkaY/rGZ+85FIRUPxoJOIeBz1BQ0oRtpI3cIZ7LtUwGontUvOqORC9xpxjjLtrpOaK9BJJt/OpLqFol22x4CLxJmSIpii1i18ub0Qx5wIjRlSqu3YkfZSJDXFjIzybqxIhPAQ9UnbUIE4UV46Xm4Ej43Sg0EozREajtXZiRRxpRLumyRHeqDmvUz8z2vHOrj0UiqiWBOBJw8FMYM6hFlTsEclwZolhiAsqfkrxAMkEdamz7wpwZlfeZE0TsuO4ffnxcrVtI4cOARH4AQ44AJUwA2ogTrA4Am8gDfwbj1br9aH9TmJLlnTmQPwB9b3LwJjn3Y=</latexit><latexit sha1_base64="wFFJ6rtSyHklFHzgiXLXpNrvJY8=">AAACHHicbVBLSwMxGMz6rPVV9eglWAQPpeyqoMdiD4p4qGAf0N2WbJptQ5PskmSFZekP8eJf8eJBES8eBP+N2baH2joQMszMR/KNHzGqtG3/WEvLK6tr67mN/ObW9s5uYW+/ocJYYlLHIQtly0eKMCpIXVPNSCuSBHGfkaY/rGZ+85FIRUPxoJOIeBz1BQ0oRtpI3cIZ7LtUwGontUvOqORC9xpxjjLtrpOaK9BJJt/OpLqFol22x4CLxJmSIpii1i18ub0Qx5wIjRlSqu3YkfZSJDXFjIzybqxIhPAQ9UnbUIE4UV46Xm4Ej43Sg0EozREajtXZiRRxpRLumyRHeqDmvUz8z2vHOrj0UiqiWBOBJw8FMYM6hFlTsEclwZolhiAsqfkrxAMkEdamz7wpwZlfeZE0TsuO4ffnxcrVtI4cOARH4AQ44AJUwA2ogTrA4Am8gDfwbj1br9aH9TmJLlnTmQPwB9b3LwJjn3Y=</latexit><latexit sha1_base64="wFFJ6rtSyHklFHzgiXLXpNrvJY8=">AAACHHicbVBLSwMxGMz6rPVV9eglWAQPpeyqoMdiD4p4qGAf0N2WbJptQ5PskmSFZekP8eJf8eJBES8eBP+N2baH2joQMszMR/KNHzGqtG3/WEvLK6tr67mN/ObW9s5uYW+/ocJYYlLHIQtly0eKMCpIXVPNSCuSBHGfkaY/rGZ+85FIRUPxoJOIeBz1BQ0oRtpI3cIZ7LtUwGontUvOqORC9xpxjjLtrpOaK9BJJt/OpLqFol22x4CLxJmSIpii1i18ub0Qx5wIjRlSqu3YkfZSJDXFjIzybqxIhPAQ9UnbUIE4UV46Xm4Ej43Sg0EozREajtXZiRRxpRLumyRHeqDmvUz8z2vHOrj0UiqiWBOBJw8FMYM6hFlTsEclwZolhiAsqfkrxAMkEdamz7wpwZlfeZE0TsuO4ffnxcrVtI4cOARH4AQ44AJUwA2ogTrA4Am8gDfwbj1br9aH9TmJLlnTmQPwB9b3LwJjn3Y=</latexit><latexit sha1_base64="wFFJ6rtSyHklFHzgiXLXpNrvJY8=">AAACHHicbVBLSwMxGMz6rPVV9eglWAQPpeyqoMdiD4p4qGAf0N2WbJptQ5PskmSFZekP8eJf8eJBES8eBP+N2baH2joQMszMR/KNHzGqtG3/WEvLK6tr67mN/ObW9s5uYW+/ocJYYlLHIQtly0eKMCpIXVPNSCuSBHGfkaY/rGZ+85FIRUPxoJOIeBz1BQ0oRtpI3cIZ7LtUwGontUvOqORC9xpxjjLtrpOaK9BJJt/OpLqFol22x4CLxJmSIpii1i18ub0Qx5wIjRlSqu3YkfZSJDXFjIzybqxIhPAQ9UnbUIE4UV46Xm4Ej43Sg0EozREajtXZiRRxpRLumyRHeqDmvUz8z2vHOrj0UiqiWBOBJw8FMYM6hFlTsEclwZolhiAsqfkrxAMkEdamz7wpwZlfeZE0TsuO4ffnxcrVtI4cOARH4AQ44AJUwA2ogTrA4Am8gDfwbj1br9aH9TmJLlnTmQPwB9b3LwJjn3Y=</latexit>



For shock-waves: 

That is:
ḡµ⌫ =

@x

i

@y

µ
gij

@x

j

@y

⌫
<latexit sha1_base64="WF8w/jtbOFmNgAKrfyB3mPhoZUI="></latexit><latexit sha1_base64="WF8w/jtbOFmNgAKrfyB3mPhoZUI="></latexit><latexit sha1_base64="WF8w/jtbOFmNgAKrfyB3mPhoZUI="></latexit><latexit sha1_base64="WF8w/jtbOFmNgAKrfyB3mPhoZUI="></latexit>

C1,1
<latexit sha1_base64="5GhewqMCrt9ptXdeFEAEbz0tKAk=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8CAlEUGPxV48VrAf0May2U7apZtN2N0IJfRHePGgiFd/jzf/jds2B219YeHhnRl25g0SwbVx3W+nsLa+sblV3C7t7O7tH5QPj1o6ThXDJotFrDoB1Si4xKbhRmAnUUijQGA7GNdn9fYTKs1j+WAmCfoRHUoeckaNtdr1x8y78Kb9csWtunORVfByqECuRr/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSuRUkj1H42X3dKzqwzIGGs7JOGzN3fExmNtJ5Ege2MqBnp5drM/K/WTU1442dcJqlByRYfhakgJiaz28mAK2RGTCxQprjdlbARVZQZm1DJhuAtn7wKrcuqZ/n+qlK7zeMowgmcwjl4cA01uIMGNIHBGJ7hFd6cxHlx3p2PRWvByWeO4Y+czx9XmY7n</latexit><latexit sha1_base64="5GhewqMCrt9ptXdeFEAEbz0tKAk=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8CAlEUGPxV48VrAf0May2U7apZtN2N0IJfRHePGgiFd/jzf/jds2B219YeHhnRl25g0SwbVx3W+nsLa+sblV3C7t7O7tH5QPj1o6ThXDJotFrDoB1Si4xKbhRmAnUUijQGA7GNdn9fYTKs1j+WAmCfoRHUoeckaNtdr1x8y78Kb9csWtunORVfByqECuRr/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSuRUkj1H42X3dKzqwzIGGs7JOGzN3fExmNtJ5Ege2MqBnp5drM/K/WTU1442dcJqlByRYfhakgJiaz28mAK2RGTCxQprjdlbARVZQZm1DJhuAtn7wKrcuqZ/n+qlK7zeMowgmcwjl4cA01uIMGNIHBGJ7hFd6cxHlx3p2PRWvByWeO4Y+czx9XmY7n</latexit><latexit sha1_base64="5GhewqMCrt9ptXdeFEAEbz0tKAk=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8CAlEUGPxV48VrAf0May2U7apZtN2N0IJfRHePGgiFd/jzf/jds2B219YeHhnRl25g0SwbVx3W+nsLa+sblV3C7t7O7tH5QPj1o6ThXDJotFrDoB1Si4xKbhRmAnUUijQGA7GNdn9fYTKs1j+WAmCfoRHUoeckaNtdr1x8y78Kb9csWtunORVfByqECuRr/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSuRUkj1H42X3dKzqwzIGGs7JOGzN3fExmNtJ5Ege2MqBnp5drM/K/WTU1442dcJqlByRYfhakgJiaz28mAK2RGTCxQprjdlbARVZQZm1DJhuAtn7wKrcuqZ/n+qlK7zeMowgmcwjl4cA01uIMGNIHBGJ7hFd6cxHlx3p2PRWvByWeO4Y+czx9XmY7n</latexit><latexit sha1_base64="5GhewqMCrt9ptXdeFEAEbz0tKAk=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8CAlEUGPxV48VrAf0May2U7apZtN2N0IJfRHePGgiFd/jzf/jds2B219YeHhnRl25g0SwbVx3W+nsLa+sblV3C7t7O7tH5QPj1o6ThXDJotFrDoB1Si4xKbhRmAnUUijQGA7GNdn9fYTKs1j+WAmCfoRHUoeckaNtdr1x8y78Kb9csWtunORVfByqECuRr/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSuRUkj1H42X3dKzqwzIGGs7JOGzN3fExmNtJ5Ege2MqBnp5drM/K/WTU1442dcJqlByRYfhakgJiaz28mAK2RGTCxQprjdlbARVZQZm1DJhuAtn7wKrcuqZ/n+qlK7zeMowgmcwjl4cA01uIMGNIHBGJ7hFd6cxHlx3p2PRWvByWeO4Y+czx9XmY7n</latexit>

C0,1
<latexit sha1_base64="e7t0q5gHX5h240qNqsJBtW/jpdU=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8CAlEUGPxV48VrAf0May2U7apZtN2N0IJfRHePGgiFd/jzf/jds2B219YeHhnRl25g0SwbVx3W+nsLa+sblV3C7t7O7tH5QPj1o6ThXDJotFrDoB1Si4xKbhRmAnUUijQGA7GNdn9fYTKs1j+WAmCfoRHUoeckaNtdr1x8y98Kb9csWtunORVfByqECuRr/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSuRUkj1H42X3dKzqwzIGGs7JOGzN3fExmNtJ5Ege2MqBnp5drM/K/WTU1442dcJqlByRYfhakgJiaz28mAK2RGTCxQprjdlbARVZQZm1DJhuAtn7wKrcuqZ/n+qlK7zeMowgmcwjl4cA01uIMGNIHBGJ7hFd6cxHlx3p2PRWvByWeO4Y+czx9WEo7m</latexit><latexit sha1_base64="e7t0q5gHX5h240qNqsJBtW/jpdU=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8CAlEUGPxV48VrAf0May2U7apZtN2N0IJfRHePGgiFd/jzf/jds2B219YeHhnRl25g0SwbVx3W+nsLa+sblV3C7t7O7tH5QPj1o6ThXDJotFrDoB1Si4xKbhRmAnUUijQGA7GNdn9fYTKs1j+WAmCfoRHUoeckaNtdr1x8y98Kb9csWtunORVfByqECuRr/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSuRUkj1H42X3dKzqwzIGGs7JOGzN3fExmNtJ5Ege2MqBnp5drM/K/WTU1442dcJqlByRYfhakgJiaz28mAK2RGTCxQprjdlbARVZQZm1DJhuAtn7wKrcuqZ/n+qlK7zeMowgmcwjl4cA01uIMGNIHBGJ7hFd6cxHlx3p2PRWvByWeO4Y+czx9WEo7m</latexit><latexit sha1_base64="e7t0q5gHX5h240qNqsJBtW/jpdU=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8CAlEUGPxV48VrAf0May2U7apZtN2N0IJfRHePGgiFd/jzf/jds2B219YeHhnRl25g0SwbVx3W+nsLa+sblV3C7t7O7tH5QPj1o6ThXDJotFrDoB1Si4xKbhRmAnUUijQGA7GNdn9fYTKs1j+WAmCfoRHUoeckaNtdr1x8y98Kb9csWtunORVfByqECuRr/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSuRUkj1H42X3dKzqwzIGGs7JOGzN3fExmNtJ5Ege2MqBnp5drM/K/WTU1442dcJqlByRYfhakgJiaz28mAK2RGTCxQprjdlbARVZQZm1DJhuAtn7wKrcuqZ/n+qlK7zeMowgmcwjl4cA01uIMGNIHBGJ7hFd6cxHlx3p2PRWvByWeO4Y+czx9WEo7m</latexit><latexit sha1_base64="e7t0q5gHX5h240qNqsJBtW/jpdU=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8CAlEUGPxV48VrAf0May2U7apZtN2N0IJfRHePGgiFd/jzf/jds2B219YeHhnRl25g0SwbVx3W+nsLa+sblV3C7t7O7tH5QPj1o6ThXDJotFrDoB1Si4xKbhRmAnUUijQGA7GNdn9fYTKs1j+WAmCfoRHUoeckaNtdr1x8y98Kb9csWtunORVfByqECuRr/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSuRUkj1H42X3dKzqwzIGGs7JOGzN3fExmNtJ5Ege2MqBnp5drM/K/WTU1442dcJqlByRYfhakgJiaz28mAK2RGTCxQprjdlbARVZQZm1DJhuAtn7wKrcuqZ/n+qlK7zeMowgmcwjl4cA01uIMGNIHBGJ7hFd6cxHlx3p2PRWvByWeO4Y+czx9WEo7m</latexit>

“To smooth out a metric singularity requires a 
singular transformation…”

C0,1
<latexit sha1_base64="e7t0q5gHX5h240qNqsJBtW/jpdU=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8CAlEUGPxV48VrAf0May2U7apZtN2N0IJfRHePGgiFd/jzf/jds2B219YeHhnRl25g0SwbVx3W+nsLa+sblV3C7t7O7tH5QPj1o6ThXDJotFrDoB1Si4xKbhRmAnUUijQGA7GNdn9fYTKs1j+WAmCfoRHUoeckaNtdr1x8y98Kb9csWtunORVfByqECuRr/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSuRUkj1H42X3dKzqwzIGGs7JOGzN3fExmNtJ5Ege2MqBnp5drM/K/WTU1442dcJqlByRYfhakgJiaz28mAK2RGTCxQprjdlbARVZQZm1DJhuAtn7wKrcuqZ/n+qlK7zeMowgmcwjl4cA01uIMGNIHBGJ7hFd6cxHlx3p2PRWvByWeO4Y+czx9WEo7m</latexit><latexit sha1_base64="e7t0q5gHX5h240qNqsJBtW/jpdU=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8CAlEUGPxV48VrAf0May2U7apZtN2N0IJfRHePGgiFd/jzf/jds2B219YeHhnRl25g0SwbVx3W+nsLa+sblV3C7t7O7tH5QPj1o6ThXDJotFrDoB1Si4xKbhRmAnUUijQGA7GNdn9fYTKs1j+WAmCfoRHUoeckaNtdr1x8y98Kb9csWtunORVfByqECuRr/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSuRUkj1H42X3dKzqwzIGGs7JOGzN3fExmNtJ5Ege2MqBnp5drM/K/WTU1442dcJqlByRYfhakgJiaz28mAK2RGTCxQprjdlbARVZQZm1DJhuAtn7wKrcuqZ/n+qlK7zeMowgmcwjl4cA01uIMGNIHBGJ7hFd6cxHlx3p2PRWvByWeO4Y+czx9WEo7m</latexit><latexit sha1_base64="e7t0q5gHX5h240qNqsJBtW/jpdU=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8CAlEUGPxV48VrAf0May2U7apZtN2N0IJfRHePGgiFd/jzf/jds2B219YeHhnRl25g0SwbVx3W+nsLa+sblV3C7t7O7tH5QPj1o6ThXDJotFrDoB1Si4xKbhRmAnUUijQGA7GNdn9fYTKs1j+WAmCfoRHUoeckaNtdr1x8y98Kb9csWtunORVfByqECuRr/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSuRUkj1H42X3dKzqwzIGGs7JOGzN3fExmNtJ5Ege2MqBnp5drM/K/WTU1442dcJqlByRYfhakgJiaz28mAK2RGTCxQprjdlbARVZQZm1DJhuAtn7wKrcuqZ/n+qlK7zeMowgmcwjl4cA01uIMGNIHBGJ7hFd6cxHlx3p2PRWvByWeO4Y+czx9WEo7m</latexit><latexit sha1_base64="e7t0q5gHX5h240qNqsJBtW/jpdU=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8CAlEUGPxV48VrAf0May2U7apZtN2N0IJfRHePGgiFd/jzf/jds2B219YeHhnRl25g0SwbVx3W+nsLa+sblV3C7t7O7tH5QPj1o6ThXDJotFrDoB1Si4xKbhRmAnUUijQGA7GNdn9fYTKs1j+WAmCfoRHUoeckaNtdr1x8y98Kb9csWtunORVfByqECuRr/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSuRUkj1H42X3dKzqwzIGGs7JOGzN3fExmNtJ5Ege2MqBnp5drM/K/WTU1442dcJqlByRYfhakgJiaz28mAK2RGTCxQprjdlbARVZQZm1DJhuAtn7wKrcuqZ/n+qlK7zeMowgmcwjl4cA01uIMGNIHBGJ7hFd6cxHlx3p2PRWvByWeO4Y+czx9WEo7m</latexit>

C0,1
<latexit sha1_base64="e7t0q5gHX5h240qNqsJBtW/jpdU=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8CAlEUGPxV48VrAf0May2U7apZtN2N0IJfRHePGgiFd/jzf/jds2B219YeHhnRl25g0SwbVx3W+nsLa+sblV3C7t7O7tH5QPj1o6ThXDJotFrDoB1Si4xKbhRmAnUUijQGA7GNdn9fYTKs1j+WAmCfoRHUoeckaNtdr1x8y98Kb9csWtunORVfByqECuRr/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSuRUkj1H42X3dKzqwzIGGs7JOGzN3fExmNtJ5Ege2MqBnp5drM/K/WTU1442dcJqlByRYfhakgJiaz28mAK2RGTCxQprjdlbARVZQZm1DJhuAtn7wKrcuqZ/n+qlK7zeMowgmcwjl4cA01uIMGNIHBGJ7hFd6cxHlx3p2PRWvByWeO4Y+czx9WEo7m</latexit><latexit sha1_base64="e7t0q5gHX5h240qNqsJBtW/jpdU=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8CAlEUGPxV48VrAf0May2U7apZtN2N0IJfRHePGgiFd/jzf/jds2B219YeHhnRl25g0SwbVx3W+nsLa+sblV3C7t7O7tH5QPj1o6ThXDJotFrDoB1Si4xKbhRmAnUUijQGA7GNdn9fYTKs1j+WAmCfoRHUoeckaNtdr1x8y98Kb9csWtunORVfByqECuRr/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSuRUkj1H42X3dKzqwzIGGs7JOGzN3fExmNtJ5Ege2MqBnp5drM/K/WTU1442dcJqlByRYfhakgJiaz28mAK2RGTCxQprjdlbARVZQZm1DJhuAtn7wKrcuqZ/n+qlK7zeMowgmcwjl4cA01uIMGNIHBGJ7hFd6cxHlx3p2PRWvByWeO4Y+czx9WEo7m</latexit><latexit sha1_base64="e7t0q5gHX5h240qNqsJBtW/jpdU=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8CAlEUGPxV48VrAf0May2U7apZtN2N0IJfRHePGgiFd/jzf/jds2B219YeHhnRl25g0SwbVx3W+nsLa+sblV3C7t7O7tH5QPj1o6ThXDJotFrDoB1Si4xKbhRmAnUUijQGA7GNdn9fYTKs1j+WAmCfoRHUoeckaNtdr1x8y98Kb9csWtunORVfByqECuRr/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSuRUkj1H42X3dKzqwzIGGs7JOGzN3fExmNtJ5Ege2MqBnp5drM/K/WTU1442dcJqlByRYfhakgJiaz28mAK2RGTCxQprjdlbARVZQZm1DJhuAtn7wKrcuqZ/n+qlK7zeMowgmcwjl4cA01uIMGNIHBGJ7hFd6cxHlx3p2PRWvByWeO4Y+czx9WEo7m</latexit><latexit sha1_base64="e7t0q5gHX5h240qNqsJBtW/jpdU=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8CAlEUGPxV48VrAf0May2U7apZtN2N0IJfRHePGgiFd/jzf/jds2B219YeHhnRl25g0SwbVx3W+nsLa+sblV3C7t7O7tH5QPj1o6ThXDJotFrDoB1Si4xKbhRmAnUUijQGA7GNdn9fYTKs1j+WAmCfoRHUoeckaNtdr1x8y98Kb9csWtunORVfByqECuRr/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSuRUkj1H42X3dKzqwzIGGs7JOGzN3fExmNtJ5Ege2MqBnp5drM/K/WTU1442dcJqlByRYfhakgJiaz28mAK2RGTCxQprjdlbARVZQZm1DJhuAtn7wKrcuqZ/n+qlK7zeMowgmcwjl4cA01uIMGNIHBGJ7hFd6cxHlx3p2PRWvByWeO4Y+czx9WEo7m</latexit>

g 2 C0,1, � 2 L1, J 2 C0,1
<latexit sha1_base64="wFFJ6rtSyHklFHzgiXLXpNrvJY8=">AAACHHicbVBLSwMxGMz6rPVV9eglWAQPpeyqoMdiD4p4qGAf0N2WbJptQ5PskmSFZekP8eJf8eJBES8eBP+N2baH2joQMszMR/KNHzGqtG3/WEvLK6tr67mN/ObW9s5uYW+/ocJYYlLHIQtly0eKMCpIXVPNSCuSBHGfkaY/rGZ+85FIRUPxoJOIeBz1BQ0oRtpI3cIZ7LtUwGontUvOqORC9xpxjjLtrpOaK9BJJt/OpLqFol22x4CLxJmSIpii1i18ub0Qx5wIjRlSqu3YkfZSJDXFjIzybqxIhPAQ9UnbUIE4UV46Xm4Ej43Sg0EozREajtXZiRRxpRLumyRHeqDmvUz8z2vHOrj0UiqiWBOBJw8FMYM6hFlTsEclwZolhiAsqfkrxAMkEdamz7wpwZlfeZE0TsuO4ffnxcrVtI4cOARH4AQ44AJUwA2ogTrA4Am8gDfwbj1br9aH9TmJLlnTmQPwB9b3LwJjn3Y=</latexit><latexit sha1_base64="wFFJ6rtSyHklFHzgiXLXpNrvJY8=">AAACHHicbVBLSwMxGMz6rPVV9eglWAQPpeyqoMdiD4p4qGAf0N2WbJptQ5PskmSFZekP8eJf8eJBES8eBP+N2baH2joQMszMR/KNHzGqtG3/WEvLK6tr67mN/ObW9s5uYW+/ocJYYlLHIQtly0eKMCpIXVPNSCuSBHGfkaY/rGZ+85FIRUPxoJOIeBz1BQ0oRtpI3cIZ7LtUwGontUvOqORC9xpxjjLtrpOaK9BJJt/OpLqFol22x4CLxJmSIpii1i18ub0Qx5wIjRlSqu3YkfZSJDXFjIzybqxIhPAQ9UnbUIE4UV46Xm4Ej43Sg0EozREajtXZiRRxpRLumyRHeqDmvUz8z2vHOrj0UiqiWBOBJw8FMYM6hFlTsEclwZolhiAsqfkrxAMkEdamz7wpwZlfeZE0TsuO4ffnxcrVtI4cOARH4AQ44AJUwA2ogTrA4Am8gDfwbj1br9aH9TmJLlnTmQPwB9b3LwJjn3Y=</latexit><latexit sha1_base64="wFFJ6rtSyHklFHzgiXLXpNrvJY8=">AAACHHicbVBLSwMxGMz6rPVV9eglWAQPpeyqoMdiD4p4qGAf0N2WbJptQ5PskmSFZekP8eJf8eJBES8eBP+N2baH2joQMszMR/KNHzGqtG3/WEvLK6tr67mN/ObW9s5uYW+/ocJYYlLHIQtly0eKMCpIXVPNSCuSBHGfkaY/rGZ+85FIRUPxoJOIeBz1BQ0oRtpI3cIZ7LtUwGontUvOqORC9xpxjjLtrpOaK9BJJt/OpLqFol22x4CLxJmSIpii1i18ub0Qx5wIjRlSqu3YkfZSJDXFjIzybqxIhPAQ9UnbUIE4UV46Xm4Ej43Sg0EozREajtXZiRRxpRLumyRHeqDmvUz8z2vHOrj0UiqiWBOBJw8FMYM6hFlTsEclwZolhiAsqfkrxAMkEdamz7wpwZlfeZE0TsuO4ffnxcrVtI4cOARH4AQ44AJUwA2ogTrA4Am8gDfwbj1br9aH9TmJLlnTmQPwB9b3LwJjn3Y=</latexit><latexit sha1_base64="wFFJ6rtSyHklFHzgiXLXpNrvJY8=">AAACHHicbVBLSwMxGMz6rPVV9eglWAQPpeyqoMdiD4p4qGAf0N2WbJptQ5PskmSFZekP8eJf8eJBES8eBP+N2baH2joQMszMR/KNHzGqtG3/WEvLK6tr67mN/ObW9s5uYW+/ocJYYlLHIQtly0eKMCpIXVPNSCuSBHGfkaY/rGZ+85FIRUPxoJOIeBz1BQ0oRtpI3cIZ7LtUwGontUvOqORC9xpxjjLtrpOaK9BJJt/OpLqFol22x4CLxJmSIpii1i18ub0Qx5wIjRlSqu3YkfZSJDXFjIzybqxIhPAQ9UnbUIE4UV46Xm4Ej43Sg0EozREajtXZiRRxpRLumyRHeqDmvUz8z2vHOrj0UiqiWBOBJw8FMYM6hFlTsEclwZolhiAsqfkrxAMkEdamz7wpwZlfeZE0TsuO4ffnxcrVtI4cOARH4AQ44AJUwA2ogTrA4Am8gDfwbj1br9aH9TmJLlnTmQPwB9b3LwJjn3Y=</latexit>



The connection
at shock-waves: 

That is:

C0,1
<latexit sha1_base64="e7t0q5gHX5h240qNqsJBtW/jpdU=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8CAlEUGPxV48VrAf0May2U7apZtN2N0IJfRHePGgiFd/jzf/jds2B219YeHhnRl25g0SwbVx3W+nsLa+sblV3C7t7O7tH5QPj1o6ThXDJotFrDoB1Si4xKbhRmAnUUijQGA7GNdn9fYTKs1j+WAmCfoRHUoeckaNtdr1x8y98Kb9csWtunORVfByqECuRr/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSuRUkj1H42X3dKzqwzIGGs7JOGzN3fExmNtJ5Ege2MqBnp5drM/K/WTU1442dcJqlByRYfhakgJiaz28mAK2RGTCxQprjdlbARVZQZm1DJhuAtn7wKrcuqZ/n+qlK7zeMowgmcwjl4cA01uIMGNIHBGJ7hFd6cxHlx3p2PRWvByWeO4Y+czx9WEo7m</latexit><latexit sha1_base64="e7t0q5gHX5h240qNqsJBtW/jpdU=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8CAlEUGPxV48VrAf0May2U7apZtN2N0IJfRHePGgiFd/jzf/jds2B219YeHhnRl25g0SwbVx3W+nsLa+sblV3C7t7O7tH5QPj1o6ThXDJotFrDoB1Si4xKbhRmAnUUijQGA7GNdn9fYTKs1j+WAmCfoRHUoeckaNtdr1x8y98Kb9csWtunORVfByqECuRr/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSuRUkj1H42X3dKzqwzIGGs7JOGzN3fExmNtJ5Ege2MqBnp5drM/K/WTU1442dcJqlByRYfhakgJiaz28mAK2RGTCxQprjdlbARVZQZm1DJhuAtn7wKrcuqZ/n+qlK7zeMowgmcwjl4cA01uIMGNIHBGJ7hFd6cxHlx3p2PRWvByWeO4Y+czx9WEo7m</latexit><latexit sha1_base64="e7t0q5gHX5h240qNqsJBtW/jpdU=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8CAlEUGPxV48VrAf0May2U7apZtN2N0IJfRHePGgiFd/jzf/jds2B219YeHhnRl25g0SwbVx3W+nsLa+sblV3C7t7O7tH5QPj1o6ThXDJotFrDoB1Si4xKbhRmAnUUijQGA7GNdn9fYTKs1j+WAmCfoRHUoeckaNtdr1x8y98Kb9csWtunORVfByqECuRr/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSuRUkj1H42X3dKzqwzIGGs7JOGzN3fExmNtJ5Ege2MqBnp5drM/K/WTU1442dcJqlByRYfhakgJiaz28mAK2RGTCxQprjdlbARVZQZm1DJhuAtn7wKrcuqZ/n+qlK7zeMowgmcwjl4cA01uIMGNIHBGJ7hFd6cxHlx3p2PRWvByWeO4Y+czx9WEo7m</latexit><latexit sha1_base64="e7t0q5gHX5h240qNqsJBtW/jpdU=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8CAlEUGPxV48VrAf0May2U7apZtN2N0IJfRHePGgiFd/jzf/jds2B219YeHhnRl25g0SwbVx3W+nsLa+sblV3C7t7O7tH5QPj1o6ThXDJotFrDoB1Si4xKbhRmAnUUijQGA7GNdn9fYTKs1j+WAmCfoRHUoeckaNtdr1x8y98Kb9csWtunORVfByqECuRr/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSuRUkj1H42X3dKzqwzIGGs7JOGzN3fExmNtJ5Ege2MqBnp5drM/K/WTU1442dcJqlByRYfhakgJiaz28mAK2RGTCxQprjdlbARVZQZm1DJhuAtn7wKrcuqZ/n+qlK7zeMowgmcwjl4cA01uIMGNIHBGJ7hFd6cxHlx3p2PRWvByWeO4Y+czx9WEo7m</latexit>

C0,1
<latexit sha1_base64="e7t0q5gHX5h240qNqsJBtW/jpdU=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8CAlEUGPxV48VrAf0May2U7apZtN2N0IJfRHePGgiFd/jzf/jds2B219YeHhnRl25g0SwbVx3W+nsLa+sblV3C7t7O7tH5QPj1o6ThXDJotFrDoB1Si4xKbhRmAnUUijQGA7GNdn9fYTKs1j+WAmCfoRHUoeckaNtdr1x8y98Kb9csWtunORVfByqECuRr/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSuRUkj1H42X3dKzqwzIGGs7JOGzN3fExmNtJ5Ege2MqBnp5drM/K/WTU1442dcJqlByRYfhakgJiaz28mAK2RGTCxQprjdlbARVZQZm1DJhuAtn7wKrcuqZ/n+qlK7zeMowgmcwjl4cA01uIMGNIHBGJ7hFd6cxHlx3p2PRWvByWeO4Y+czx9WEo7m</latexit><latexit sha1_base64="e7t0q5gHX5h240qNqsJBtW/jpdU=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8CAlEUGPxV48VrAf0May2U7apZtN2N0IJfRHePGgiFd/jzf/jds2B219YeHhnRl25g0SwbVx3W+nsLa+sblV3C7t7O7tH5QPj1o6ThXDJotFrDoB1Si4xKbhRmAnUUijQGA7GNdn9fYTKs1j+WAmCfoRHUoeckaNtdr1x8y98Kb9csWtunORVfByqECuRr/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSuRUkj1H42X3dKzqwzIGGs7JOGzN3fExmNtJ5Ege2MqBnp5drM/K/WTU1442dcJqlByRYfhakgJiaz28mAK2RGTCxQprjdlbARVZQZm1DJhuAtn7wKrcuqZ/n+qlK7zeMowgmcwjl4cA01uIMGNIHBGJ7hFd6cxHlx3p2PRWvByWeO4Y+czx9WEo7m</latexit><latexit sha1_base64="e7t0q5gHX5h240qNqsJBtW/jpdU=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8CAlEUGPxV48VrAf0May2U7apZtN2N0IJfRHePGgiFd/jzf/jds2B219YeHhnRl25g0SwbVx3W+nsLa+sblV3C7t7O7tH5QPj1o6ThXDJotFrDoB1Si4xKbhRmAnUUijQGA7GNdn9fYTKs1j+WAmCfoRHUoeckaNtdr1x8y98Kb9csWtunORVfByqECuRr/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSuRUkj1H42X3dKzqwzIGGs7JOGzN3fExmNtJ5Ege2MqBnp5drM/K/WTU1442dcJqlByRYfhakgJiaz28mAK2RGTCxQprjdlbARVZQZm1DJhuAtn7wKrcuqZ/n+qlK7zeMowgmcwjl4cA01uIMGNIHBGJ7hFd6cxHlx3p2PRWvByWeO4Y+czx9WEo7m</latexit><latexit sha1_base64="e7t0q5gHX5h240qNqsJBtW/jpdU=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8CAlEUGPxV48VrAf0May2U7apZtN2N0IJfRHePGgiFd/jzf/jds2B219YeHhnRl25g0SwbVx3W+nsLa+sblV3C7t7O7tH5QPj1o6ThXDJotFrDoB1Si4xKbhRmAnUUijQGA7GNdn9fYTKs1j+WAmCfoRHUoeckaNtdr1x8y98Kb9csWtunORVfByqECuRr/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSuRUkj1H42X3dKzqwzIGGs7JOGzN3fExmNtJ5Ege2MqBnp5drM/K/WTU1442dcJqlByRYfhakgJiaz28mAK2RGTCxQprjdlbARVZQZm1DJhuAtn7wKrcuqZ/n+qlK7zeMowgmcwjl4cA01uIMGNIHBGJ7hFd6cxHlx3p2PRWvByWeO4Y+czx9WEo7m</latexit>

C0,1
<latexit sha1_base64="e7t0q5gHX5h240qNqsJBtW/jpdU=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8CAlEUGPxV48VrAf0May2U7apZtN2N0IJfRHePGgiFd/jzf/jds2B219YeHhnRl25g0SwbVx3W+nsLa+sblV3C7t7O7tH5QPj1o6ThXDJotFrDoB1Si4xKbhRmAnUUijQGA7GNdn9fYTKs1j+WAmCfoRHUoeckaNtdr1x8y98Kb9csWtunORVfByqECuRr/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSuRUkj1H42X3dKzqwzIGGs7JOGzN3fExmNtJ5Ege2MqBnp5drM/K/WTU1442dcJqlByRYfhakgJiaz28mAK2RGTCxQprjdlbARVZQZm1DJhuAtn7wKrcuqZ/n+qlK7zeMowgmcwjl4cA01uIMGNIHBGJ7hFd6cxHlx3p2PRWvByWeO4Y+czx9WEo7m</latexit><latexit sha1_base64="e7t0q5gHX5h240qNqsJBtW/jpdU=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8CAlEUGPxV48VrAf0May2U7apZtN2N0IJfRHePGgiFd/jzf/jds2B219YeHhnRl25g0SwbVx3W+nsLa+sblV3C7t7O7tH5QPj1o6ThXDJotFrDoB1Si4xKbhRmAnUUijQGA7GNdn9fYTKs1j+WAmCfoRHUoeckaNtdr1x8y98Kb9csWtunORVfByqECuRr/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSuRUkj1H42X3dKzqwzIGGs7JOGzN3fExmNtJ5Ege2MqBnp5drM/K/WTU1442dcJqlByRYfhakgJiaz28mAK2RGTCxQprjdlbARVZQZm1DJhuAtn7wKrcuqZ/n+qlK7zeMowgmcwjl4cA01uIMGNIHBGJ7hFd6cxHlx3p2PRWvByWeO4Y+czx9WEo7m</latexit><latexit sha1_base64="e7t0q5gHX5h240qNqsJBtW/jpdU=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8CAlEUGPxV48VrAf0May2U7apZtN2N0IJfRHePGgiFd/jzf/jds2B219YeHhnRl25g0SwbVx3W+nsLa+sblV3C7t7O7tH5QPj1o6ThXDJotFrDoB1Si4xKbhRmAnUUijQGA7GNdn9fYTKs1j+WAmCfoRHUoeckaNtdr1x8y98Kb9csWtunORVfByqECuRr/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSuRUkj1H42X3dKzqwzIGGs7JOGzN3fExmNtJ5Ege2MqBnp5drM/K/WTU1442dcJqlByRYfhakgJiaz28mAK2RGTCxQprjdlbARVZQZm1DJhuAtn7wKrcuqZ/n+qlK7zeMowgmcwjl4cA01uIMGNIHBGJ7hFd6cxHlx3p2PRWvByWeO4Y+czx9WEo7m</latexit><latexit sha1_base64="e7t0q5gHX5h240qNqsJBtW/jpdU=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8CAlEUGPxV48VrAf0May2U7apZtN2N0IJfRHePGgiFd/jzf/jds2B219YeHhnRl25g0SwbVx3W+nsLa+sblV3C7t7O7tH5QPj1o6ThXDJotFrDoB1Si4xKbhRmAnUUijQGA7GNdn9fYTKs1j+WAmCfoRHUoeckaNtdr1x8y98Kb9csWtunORVfByqECuRr/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSuRUkj1H42X3dKzqwzIGGs7JOGzN3fExmNtJ5Ege2MqBnp5drM/K/WTU1442dcJqlByRYfhakgJiaz28mAK2RGTCxQprjdlbARVZQZm1DJhuAtn7wKrcuqZ/n+qlK7zeMowgmcwjl4cA01uIMGNIHBGJ7hFd6cxHlx3p2PRWvByWeO4Y+czx9WEo7m</latexit>

g 2 C0,1, � 2 L1, J 2 C0,1
<latexit sha1_base64="wFFJ6rtSyHklFHzgiXLXpNrvJY8=">AAACHHicbVBLSwMxGMz6rPVV9eglWAQPpeyqoMdiD4p4qGAf0N2WbJptQ5PskmSFZekP8eJf8eJBES8eBP+N2baH2joQMszMR/KNHzGqtG3/WEvLK6tr67mN/ObW9s5uYW+/ocJYYlLHIQtly0eKMCpIXVPNSCuSBHGfkaY/rGZ+85FIRUPxoJOIeBz1BQ0oRtpI3cIZ7LtUwGontUvOqORC9xpxjjLtrpOaK9BJJt/OpLqFol22x4CLxJmSIpii1i18ub0Qx5wIjRlSqu3YkfZSJDXFjIzybqxIhPAQ9UnbUIE4UV46Xm4Ej43Sg0EozREajtXZiRRxpRLumyRHeqDmvUz8z2vHOrj0UiqiWBOBJw8FMYM6hFlTsEclwZolhiAsqfkrxAMkEdamz7wpwZlfeZE0TsuO4ffnxcrVtI4cOARH4AQ44AJUwA2ogTrA4Am8gDfwbj1br9aH9TmJLlnTmQPwB9b3LwJjn3Y=</latexit><latexit sha1_base64="wFFJ6rtSyHklFHzgiXLXpNrvJY8=">AAACHHicbVBLSwMxGMz6rPVV9eglWAQPpeyqoMdiD4p4qGAf0N2WbJptQ5PskmSFZekP8eJf8eJBES8eBP+N2baH2joQMszMR/KNHzGqtG3/WEvLK6tr67mN/ObW9s5uYW+/ocJYYlLHIQtly0eKMCpIXVPNSCuSBHGfkaY/rGZ+85FIRUPxoJOIeBz1BQ0oRtpI3cIZ7LtUwGontUvOqORC9xpxjjLtrpOaK9BJJt/OpLqFol22x4CLxJmSIpii1i18ub0Qx5wIjRlSqu3YkfZSJDXFjIzybqxIhPAQ9UnbUIE4UV46Xm4Ej43Sg0EozREajtXZiRRxpRLumyRHeqDmvUz8z2vHOrj0UiqiWBOBJw8FMYM6hFlTsEclwZolhiAsqfkrxAMkEdamz7wpwZlfeZE0TsuO4ffnxcrVtI4cOARH4AQ44AJUwA2ogTrA4Am8gDfwbj1br9aH9TmJLlnTmQPwB9b3LwJjn3Y=</latexit><latexit sha1_base64="wFFJ6rtSyHklFHzgiXLXpNrvJY8=">AAACHHicbVBLSwMxGMz6rPVV9eglWAQPpeyqoMdiD4p4qGAf0N2WbJptQ5PskmSFZekP8eJf8eJBES8eBP+N2baH2joQMszMR/KNHzGqtG3/WEvLK6tr67mN/ObW9s5uYW+/ocJYYlLHIQtly0eKMCpIXVPNSCuSBHGfkaY/rGZ+85FIRUPxoJOIeBz1BQ0oRtpI3cIZ7LtUwGontUvOqORC9xpxjjLtrpOaK9BJJt/OpLqFol22x4CLxJmSIpii1i18ub0Qx5wIjRlSqu3YkfZSJDXFjIzybqxIhPAQ9UnbUIE4UV46Xm4Ej43Sg0EozREajtXZiRRxpRLumyRHeqDmvUz8z2vHOrj0UiqiWBOBJw8FMYM6hFlTsEclwZolhiAsqfkrxAMkEdamz7wpwZlfeZE0TsuO4ffnxcrVtI4cOARH4AQ44AJUwA2ogTrA4Am8gDfwbj1br9aH9TmJLlnTmQPwB9b3LwJjn3Y=</latexit><latexit sha1_base64="wFFJ6rtSyHklFHzgiXLXpNrvJY8=">AAACHHicbVBLSwMxGMz6rPVV9eglWAQPpeyqoMdiD4p4qGAf0N2WbJptQ5PskmSFZekP8eJf8eJBES8eBP+N2baH2joQMszMR/KNHzGqtG3/WEvLK6tr67mN/ObW9s5uYW+/ocJYYlLHIQtly0eKMCpIXVPNSCuSBHGfkaY/rGZ+85FIRUPxoJOIeBz1BQ0oRtpI3cIZ7LtUwGontUvOqORC9xpxjjLtrpOaK9BJJt/OpLqFol22x4CLxJmSIpii1i18ub0Qx5wIjRlSqu3YkfZSJDXFjIzybqxIhPAQ9UnbUIE4UV46Xm4Ej43Sg0EozREajtXZiRRxpRLumyRHeqDmvUz8z2vHOrj0UiqiWBOBJw8FMYM6hFlTsEclwZolhiAsqfkrxAMkEdamz7wpwZlfeZE0TsuO4ffnxcrVtI4cOARH4AQ44AJUwA2ogTrA4Am8gDfwbj1br9aH9TmJLlnTmQPwB9b3LwJjn3Y=</latexit>

L1
<latexit sha1_base64="/7dONn3y7dmOrwQJQAWUBWh4pcM=">AAAB8XicbZA9SwNBEIbn4leMX1FLm8UgWIU7EbQM2lhYRDAfmJxhb7OXLNnbO3bnhHDkX9hYKGLrv7Hz37hJrtDEFxYe3plhZ94gkcKg6347hZXVtfWN4mZpa3tnd6+8f9A0caoZb7BYxrodUMOlULyBAiVvJ5rTKJC8FYyup/XWE9dGxOoexwn3IzpQIhSMorUebh+zrlAhjie9csWtujORZfByqECueq/81e3HLI24QiapMR3PTdDPqEbBJJ+UuqnhCWUjOuAdi4pG3PjZbOMJObFOn4Sxtk8hmbm/JzIaGTOOAtsZURyaxdrU/K/WSTG89DOhkhS5YvOPwlQSjMn0fNIXmjOUYwuUaWF3JWxINWVoQyrZELzFk5eheVb1LN+dV2pXeRxFOIJjOAUPLqAGN1CHBjBQ8Ayv8OYY58V5dz7mrQUnnzmEP3I+fwDbKZEG</latexit><latexit sha1_base64="/7dONn3y7dmOrwQJQAWUBWh4pcM=">AAAB8XicbZA9SwNBEIbn4leMX1FLm8UgWIU7EbQM2lhYRDAfmJxhb7OXLNnbO3bnhHDkX9hYKGLrv7Hz37hJrtDEFxYe3plhZ94gkcKg6347hZXVtfWN4mZpa3tnd6+8f9A0caoZb7BYxrodUMOlULyBAiVvJ5rTKJC8FYyup/XWE9dGxOoexwn3IzpQIhSMorUebh+zrlAhjie9csWtujORZfByqECueq/81e3HLI24QiapMR3PTdDPqEbBJJ+UuqnhCWUjOuAdi4pG3PjZbOMJObFOn4Sxtk8hmbm/JzIaGTOOAtsZURyaxdrU/K/WSTG89DOhkhS5YvOPwlQSjMn0fNIXmjOUYwuUaWF3JWxINWVoQyrZELzFk5eheVb1LN+dV2pXeRxFOIJjOAUPLqAGN1CHBjBQ8Ayv8OYY58V5dz7mrQUnnzmEP3I+fwDbKZEG</latexit><latexit sha1_base64="/7dONn3y7dmOrwQJQAWUBWh4pcM=">AAAB8XicbZA9SwNBEIbn4leMX1FLm8UgWIU7EbQM2lhYRDAfmJxhb7OXLNnbO3bnhHDkX9hYKGLrv7Hz37hJrtDEFxYe3plhZ94gkcKg6347hZXVtfWN4mZpa3tnd6+8f9A0caoZb7BYxrodUMOlULyBAiVvJ5rTKJC8FYyup/XWE9dGxOoexwn3IzpQIhSMorUebh+zrlAhjie9csWtujORZfByqECueq/81e3HLI24QiapMR3PTdDPqEbBJJ+UuqnhCWUjOuAdi4pG3PjZbOMJObFOn4Sxtk8hmbm/JzIaGTOOAtsZURyaxdrU/K/WSTG89DOhkhS5YvOPwlQSjMn0fNIXmjOUYwuUaWF3JWxINWVoQyrZELzFk5eheVb1LN+dV2pXeRxFOIJjOAUPLqAGN1CHBjBQ8Ayv8OYY58V5dz7mrQUnnzmEP3I+fwDbKZEG</latexit><latexit sha1_base64="/7dONn3y7dmOrwQJQAWUBWh4pcM=">AAAB8XicbZA9SwNBEIbn4leMX1FLm8UgWIU7EbQM2lhYRDAfmJxhb7OXLNnbO3bnhHDkX9hYKGLrv7Hz37hJrtDEFxYe3plhZ94gkcKg6347hZXVtfWN4mZpa3tnd6+8f9A0caoZb7BYxrodUMOlULyBAiVvJ5rTKJC8FYyup/XWE9dGxOoexwn3IzpQIhSMorUebh+zrlAhjie9csWtujORZfByqECueq/81e3HLI24QiapMR3PTdDPqEbBJJ+UuqnhCWUjOuAdi4pG3PjZbOMJObFOn4Sxtk8hmbm/JzIaGTOOAtsZURyaxdrU/K/WSTG89DOhkhS5YvOPwlQSjMn0fNIXmjOUYwuUaWF3JWxINWVoQyrZELzFk5eheVb1LN+dV2pXeRxFOIJjOAUPLqAGN1CHBjBQ8Ayv8OYY58V5dz7mrQUnnzmEP3I+fwDbKZEG</latexit>

L1
<latexit sha1_base64="/7dONn3y7dmOrwQJQAWUBWh4pcM=">AAAB8XicbZA9SwNBEIbn4leMX1FLm8UgWIU7EbQM2lhYRDAfmJxhb7OXLNnbO3bnhHDkX9hYKGLrv7Hz37hJrtDEFxYe3plhZ94gkcKg6347hZXVtfWN4mZpa3tnd6+8f9A0caoZb7BYxrodUMOlULyBAiVvJ5rTKJC8FYyup/XWE9dGxOoexwn3IzpQIhSMorUebh+zrlAhjie9csWtujORZfByqECueq/81e3HLI24QiapMR3PTdDPqEbBJJ+UuqnhCWUjOuAdi4pG3PjZbOMJObFOn4Sxtk8hmbm/JzIaGTOOAtsZURyaxdrU/K/WSTG89DOhkhS5YvOPwlQSjMn0fNIXmjOUYwuUaWF3JWxINWVoQyrZELzFk5eheVb1LN+dV2pXeRxFOIJjOAUPLqAGN1CHBjBQ8Ayv8OYY58V5dz7mrQUnnzmEP3I+fwDbKZEG</latexit><latexit sha1_base64="/7dONn3y7dmOrwQJQAWUBWh4pcM=">AAAB8XicbZA9SwNBEIbn4leMX1FLm8UgWIU7EbQM2lhYRDAfmJxhb7OXLNnbO3bnhHDkX9hYKGLrv7Hz37hJrtDEFxYe3plhZ94gkcKg6347hZXVtfWN4mZpa3tnd6+8f9A0caoZb7BYxrodUMOlULyBAiVvJ5rTKJC8FYyup/XWE9dGxOoexwn3IzpQIhSMorUebh+zrlAhjie9csWtujORZfByqECueq/81e3HLI24QiapMR3PTdDPqEbBJJ+UuqnhCWUjOuAdi4pG3PjZbOMJObFOn4Sxtk8hmbm/JzIaGTOOAtsZURyaxdrU/K/WSTG89DOhkhS5YvOPwlQSjMn0fNIXmjOUYwuUaWF3JWxINWVoQyrZELzFk5eheVb1LN+dV2pXeRxFOIJjOAUPLqAGN1CHBjBQ8Ayv8OYY58V5dz7mrQUnnzmEP3I+fwDbKZEG</latexit><latexit sha1_base64="/7dONn3y7dmOrwQJQAWUBWh4pcM=">AAAB8XicbZA9SwNBEIbn4leMX1FLm8UgWIU7EbQM2lhYRDAfmJxhb7OXLNnbO3bnhHDkX9hYKGLrv7Hz37hJrtDEFxYe3plhZ94gkcKg6347hZXVtfWN4mZpa3tnd6+8f9A0caoZb7BYxrodUMOlULyBAiVvJ5rTKJC8FYyup/XWE9dGxOoexwn3IzpQIhSMorUebh+zrlAhjie9csWtujORZfByqECueq/81e3HLI24QiapMR3PTdDPqEbBJJ+UuqnhCWUjOuAdi4pG3PjZbOMJObFOn4Sxtk8hmbm/JzIaGTOOAtsZURyaxdrU/K/WSTG89DOhkhS5YvOPwlQSjMn0fNIXmjOUYwuUaWF3JWxINWVoQyrZELzFk5eheVb1LN+dV2pXeRxFOIJjOAUPLqAGN1CHBjBQ8Ayv8OYY58V5dz7mrQUnnzmEP3I+fwDbKZEG</latexit><latexit sha1_base64="/7dONn3y7dmOrwQJQAWUBWh4pcM=">AAAB8XicbZA9SwNBEIbn4leMX1FLm8UgWIU7EbQM2lhYRDAfmJxhb7OXLNnbO3bnhHDkX9hYKGLrv7Hz37hJrtDEFxYe3plhZ94gkcKg6347hZXVtfWN4mZpa3tnd6+8f9A0caoZb7BYxrodUMOlULyBAiVvJ5rTKJC8FYyup/XWE9dGxOoexwn3IzpQIhSMorUebh+zrlAhjie9csWtujORZfByqECueq/81e3HLI24QiapMR3PTdDPqEbBJJ+UuqnhCWUjOuAdi4pG3PjZbOMJObFOn4Sxtk8hmbm/JzIaGTOOAtsZURyaxdrU/K/WSTG89DOhkhS5YvOPwlQSjMn0fNIXmjOUYwuUaWF3JWxINWVoQyrZELzFk5eheVb1LN+dV2pXeRxFOIJjOAUPLqAGN1CHBjBQ8Ayv8OYY58V5dz7mrQUnnzmEP3I+fwDbKZEG</latexit>

“Discontinuities have to cancel out on the RHS 
to smooth the connection…”
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<latexit sha1_base64="m3+dLqQQcyFFgOPxcd9E7ylwwmk="></latexit><latexit sha1_base64="m3+dLqQQcyFFgOPxcd9E7ylwwmk="></latexit><latexit sha1_base64="m3+dLqQQcyFFgOPxcd9E7ylwwmk="></latexit><latexit sha1_base64="m3+dLqQQcyFFgOPxcd9E7ylwwmk="></latexit><latexit sha1_base64="m3+dLqQQcyFFgOPxcd9E7ylwwmk="></latexit><latexit sha1_base64="m3+dLqQQcyFFgOPxcd9E7ylwwmk="></latexit><latexit sha1_base64="m3+dLqQQcyFFgOPxcd9E7ylwwmk="></latexit>



The curvature
at shock-waves: 

That is:

C0,1
<latexit sha1_base64="e7t0q5gHX5h240qNqsJBtW/jpdU=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8CAlEUGPxV48VrAf0May2U7apZtN2N0IJfRHePGgiFd/jzf/jds2B219YeHhnRl25g0SwbVx3W+nsLa+sblV3C7t7O7tH5QPj1o6ThXDJotFrDoB1Si4xKbhRmAnUUijQGA7GNdn9fYTKs1j+WAmCfoRHUoeckaNtdr1x8y98Kb9csWtunORVfByqECuRr/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSuRUkj1H42X3dKzqwzIGGs7JOGzN3fExmNtJ5Ege2MqBnp5drM/K/WTU1442dcJqlByRYfhakgJiaz28mAK2RGTCxQprjdlbARVZQZm1DJhuAtn7wKrcuqZ/n+qlK7zeMowgmcwjl4cA01uIMGNIHBGJ7hFd6cxHlx3p2PRWvByWeO4Y+czx9WEo7m</latexit><latexit sha1_base64="e7t0q5gHX5h240qNqsJBtW/jpdU=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8CAlEUGPxV48VrAf0May2U7apZtN2N0IJfRHePGgiFd/jzf/jds2B219YeHhnRl25g0SwbVx3W+nsLa+sblV3C7t7O7tH5QPj1o6ThXDJotFrDoB1Si4xKbhRmAnUUijQGA7GNdn9fYTKs1j+WAmCfoRHUoeckaNtdr1x8y98Kb9csWtunORVfByqECuRr/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSuRUkj1H42X3dKzqwzIGGs7JOGzN3fExmNtJ5Ege2MqBnp5drM/K/WTU1442dcJqlByRYfhakgJiaz28mAK2RGTCxQprjdlbARVZQZm1DJhuAtn7wKrcuqZ/n+qlK7zeMowgmcwjl4cA01uIMGNIHBGJ7hFd6cxHlx3p2PRWvByWeO4Y+czx9WEo7m</latexit><latexit sha1_base64="e7t0q5gHX5h240qNqsJBtW/jpdU=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8CAlEUGPxV48VrAf0May2U7apZtN2N0IJfRHePGgiFd/jzf/jds2B219YeHhnRl25g0SwbVx3W+nsLa+sblV3C7t7O7tH5QPj1o6ThXDJotFrDoB1Si4xKbhRmAnUUijQGA7GNdn9fYTKs1j+WAmCfoRHUoeckaNtdr1x8y98Kb9csWtunORVfByqECuRr/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSuRUkj1H42X3dKzqwzIGGs7JOGzN3fExmNtJ5Ege2MqBnp5drM/K/WTU1442dcJqlByRYfhakgJiaz28mAK2RGTCxQprjdlbARVZQZm1DJhuAtn7wKrcuqZ/n+qlK7zeMowgmcwjl4cA01uIMGNIHBGJ7hFd6cxHlx3p2PRWvByWeO4Y+czx9WEo7m</latexit><latexit sha1_base64="e7t0q5gHX5h240qNqsJBtW/jpdU=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8CAlEUGPxV48VrAf0May2U7apZtN2N0IJfRHePGgiFd/jzf/jds2B219YeHhnRl25g0SwbVx3W+nsLa+sblV3C7t7O7tH5QPj1o6ThXDJotFrDoB1Si4xKbhRmAnUUijQGA7GNdn9fYTKs1j+WAmCfoRHUoeckaNtdr1x8y98Kb9csWtunORVfByqECuRr/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSuRUkj1H42X3dKzqwzIGGs7JOGzN3fExmNtJ5Ege2MqBnp5drM/K/WTU1442dcJqlByRYfhakgJiaz28mAK2RGTCxQprjdlbARVZQZm1DJhuAtn7wKrcuqZ/n+qlK7zeMowgmcwjl4cA01uIMGNIHBGJ7hFd6cxHlx3p2PRWvByWeO4Y+czx9WEo7m</latexit>

g 2 C0,1, � 2 L1, J 2 C0,1
<latexit sha1_base64="wFFJ6rtSyHklFHzgiXLXpNrvJY8=">AAACHHicbVBLSwMxGMz6rPVV9eglWAQPpeyqoMdiD4p4qGAf0N2WbJptQ5PskmSFZekP8eJf8eJBES8eBP+N2baH2joQMszMR/KNHzGqtG3/WEvLK6tr67mN/ObW9s5uYW+/ocJYYlLHIQtly0eKMCpIXVPNSCuSBHGfkaY/rGZ+85FIRUPxoJOIeBz1BQ0oRtpI3cIZ7LtUwGontUvOqORC9xpxjjLtrpOaK9BJJt/OpLqFol22x4CLxJmSIpii1i18ub0Qx5wIjRlSqu3YkfZSJDXFjIzybqxIhPAQ9UnbUIE4UV46Xm4Ej43Sg0EozREajtXZiRRxpRLumyRHeqDmvUz8z2vHOrj0UiqiWBOBJw8FMYM6hFlTsEclwZolhiAsqfkrxAMkEdamz7wpwZlfeZE0TsuO4ffnxcrVtI4cOARH4AQ44AJUwA2ogTrA4Am8gDfwbj1br9aH9TmJLlnTmQPwB9b3LwJjn3Y=</latexit><latexit sha1_base64="wFFJ6rtSyHklFHzgiXLXpNrvJY8=">AAACHHicbVBLSwMxGMz6rPVV9eglWAQPpeyqoMdiD4p4qGAf0N2WbJptQ5PskmSFZekP8eJf8eJBES8eBP+N2baH2joQMszMR/KNHzGqtG3/WEvLK6tr67mN/ObW9s5uYW+/ocJYYlLHIQtly0eKMCpIXVPNSCuSBHGfkaY/rGZ+85FIRUPxoJOIeBz1BQ0oRtpI3cIZ7LtUwGontUvOqORC9xpxjjLtrpOaK9BJJt/OpLqFol22x4CLxJmSIpii1i18ub0Qx5wIjRlSqu3YkfZSJDXFjIzybqxIhPAQ9UnbUIE4UV46Xm4Ej43Sg0EozREajtXZiRRxpRLumyRHeqDmvUz8z2vHOrj0UiqiWBOBJw8FMYM6hFlTsEclwZolhiAsqfkrxAMkEdamz7wpwZlfeZE0TsuO4ffnxcrVtI4cOARH4AQ44AJUwA2ogTrA4Am8gDfwbj1br9aH9TmJLlnTmQPwB9b3LwJjn3Y=</latexit><latexit sha1_base64="wFFJ6rtSyHklFHzgiXLXpNrvJY8=">AAACHHicbVBLSwMxGMz6rPVV9eglWAQPpeyqoMdiD4p4qGAf0N2WbJptQ5PskmSFZekP8eJf8eJBES8eBP+N2baH2joQMszMR/KNHzGqtG3/WEvLK6tr67mN/ObW9s5uYW+/ocJYYlLHIQtly0eKMCpIXVPNSCuSBHGfkaY/rGZ+85FIRUPxoJOIeBz1BQ0oRtpI3cIZ7LtUwGontUvOqORC9xpxjjLtrpOaK9BJJt/OpLqFol22x4CLxJmSIpii1i18ub0Qx5wIjRlSqu3YkfZSJDXFjIzybqxIhPAQ9UnbUIE4UV46Xm4Ej43Sg0EozREajtXZiRRxpRLumyRHeqDmvUz8z2vHOrj0UiqiWBOBJw8FMYM6hFlTsEclwZolhiAsqfkrxAMkEdamz7wpwZlfeZE0TsuO4ffnxcrVtI4cOARH4AQ44AJUwA2ogTrA4Am8gDfwbj1br9aH9TmJLlnTmQPwB9b3LwJjn3Y=</latexit><latexit sha1_base64="wFFJ6rtSyHklFHzgiXLXpNrvJY8=">AAACHHicbVBLSwMxGMz6rPVV9eglWAQPpeyqoMdiD4p4qGAf0N2WbJptQ5PskmSFZekP8eJf8eJBES8eBP+N2baH2joQMszMR/KNHzGqtG3/WEvLK6tr67mN/ObW9s5uYW+/ocJYYlLHIQtly0eKMCpIXVPNSCuSBHGfkaY/rGZ+85FIRUPxoJOIeBz1BQ0oRtpI3cIZ7LtUwGontUvOqORC9xpxjjLtrpOaK9BJJt/OpLqFol22x4CLxJmSIpii1i18ub0Qx5wIjRlSqu3YkfZSJDXFjIzybqxIhPAQ9UnbUIE4UV46Xm4Ej43Sg0EozREajtXZiRRxpRLumyRHeqDmvUz8z2vHOrj0UiqiWBOBJw8FMYM6hFlTsEclwZolhiAsqfkrxAMkEdamz7wpwZlfeZE0TsuO4ffnxcrVtI4cOARH4AQ44AJUwA2ogTrA4Am8gDfwbj1br9aH9TmJLlnTmQPwB9b3LwJjn3Y=</latexit>

L1
<latexit sha1_base64="/7dONn3y7dmOrwQJQAWUBWh4pcM=">AAAB8XicbZA9SwNBEIbn4leMX1FLm8UgWIU7EbQM2lhYRDAfmJxhb7OXLNnbO3bnhHDkX9hYKGLrv7Hz37hJrtDEFxYe3plhZ94gkcKg6347hZXVtfWN4mZpa3tnd6+8f9A0caoZb7BYxrodUMOlULyBAiVvJ5rTKJC8FYyup/XWE9dGxOoexwn3IzpQIhSMorUebh+zrlAhjie9csWtujORZfByqECueq/81e3HLI24QiapMR3PTdDPqEbBJJ+UuqnhCWUjOuAdi4pG3PjZbOMJObFOn4Sxtk8hmbm/JzIaGTOOAtsZURyaxdrU/K/WSTG89DOhkhS5YvOPwlQSjMn0fNIXmjOUYwuUaWF3JWxINWVoQyrZELzFk5eheVb1LN+dV2pXeRxFOIJjOAUPLqAGN1CHBjBQ8Ayv8OYY58V5dz7mrQUnnzmEP3I+fwDbKZEG</latexit><latexit sha1_base64="/7dONn3y7dmOrwQJQAWUBWh4pcM=">AAAB8XicbZA9SwNBEIbn4leMX1FLm8UgWIU7EbQM2lhYRDAfmJxhb7OXLNnbO3bnhHDkX9hYKGLrv7Hz37hJrtDEFxYe3plhZ94gkcKg6347hZXVtfWN4mZpa3tnd6+8f9A0caoZb7BYxrodUMOlULyBAiVvJ5rTKJC8FYyup/XWE9dGxOoexwn3IzpQIhSMorUebh+zrlAhjie9csWtujORZfByqECueq/81e3HLI24QiapMR3PTdDPqEbBJJ+UuqnhCWUjOuAdi4pG3PjZbOMJObFOn4Sxtk8hmbm/JzIaGTOOAtsZURyaxdrU/K/WSTG89DOhkhS5YvOPwlQSjMn0fNIXmjOUYwuUaWF3JWxINWVoQyrZELzFk5eheVb1LN+dV2pXeRxFOIJjOAUPLqAGN1CHBjBQ8Ayv8OYY58V5dz7mrQUnnzmEP3I+fwDbKZEG</latexit><latexit sha1_base64="/7dONn3y7dmOrwQJQAWUBWh4pcM=">AAAB8XicbZA9SwNBEIbn4leMX1FLm8UgWIU7EbQM2lhYRDAfmJxhb7OXLNnbO3bnhHDkX9hYKGLrv7Hz37hJrtDEFxYe3plhZ94gkcKg6347hZXVtfWN4mZpa3tnd6+8f9A0caoZb7BYxrodUMOlULyBAiVvJ5rTKJC8FYyup/XWE9dGxOoexwn3IzpQIhSMorUebh+zrlAhjie9csWtujORZfByqECueq/81e3HLI24QiapMR3PTdDPqEbBJJ+UuqnhCWUjOuAdi4pG3PjZbOMJObFOn4Sxtk8hmbm/JzIaGTOOAtsZURyaxdrU/K/WSTG89DOhkhS5YvOPwlQSjMn0fNIXmjOUYwuUaWF3JWxINWVoQyrZELzFk5eheVb1LN+dV2pXeRxFOIJjOAUPLqAGN1CHBjBQ8Ayv8OYY58V5dz7mrQUnnzmEP3I+fwDbKZEG</latexit><latexit sha1_base64="/7dONn3y7dmOrwQJQAWUBWh4pcM=">AAAB8XicbZA9SwNBEIbn4leMX1FLm8UgWIU7EbQM2lhYRDAfmJxhb7OXLNnbO3bnhHDkX9hYKGLrv7Hz37hJrtDEFxYe3plhZ94gkcKg6347hZXVtfWN4mZpa3tnd6+8f9A0caoZb7BYxrodUMOlULyBAiVvJ5rTKJC8FYyup/XWE9dGxOoexwn3IzpQIhSMorUebh+zrlAhjie9csWtujORZfByqECueq/81e3HLI24QiapMR3PTdDPqEbBJJ+UuqnhCWUjOuAdi4pG3PjZbOMJObFOn4Sxtk8hmbm/JzIaGTOOAtsZURyaxdrU/K/WSTG89DOhkhS5YvOPwlQSjMn0fNIXmjOUYwuUaWF3JWxINWVoQyrZELzFk5eheVb1LN+dV2pXeRxFOIJjOAUPLqAGN1CHBjBQ8Ayv8OYY58V5dz7mrQUnnzmEP3I+fwDbKZEG</latexit>
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<latexit sha1_base64="Qbce2siM2mxda7IDm3mzRoKyUU8="></latexit><latexit sha1_base64="Qbce2siM2mxda7IDm3mzRoKyUU8="></latexit><latexit sha1_base64="Qbce2siM2mxda7IDm3mzRoKyUU8="></latexit><latexit sha1_base64="Qbce2siM2mxda7IDm3mzRoKyUU8="></latexit>

L1
<latexit sha1_base64="/7dONn3y7dmOrwQJQAWUBWh4pcM=">AAAB8XicbZA9SwNBEIbn4leMX1FLm8UgWIU7EbQM2lhYRDAfmJxhb7OXLNnbO3bnhHDkX9hYKGLrv7Hz37hJrtDEFxYe3plhZ94gkcKg6347hZXVtfWN4mZpa3tnd6+8f9A0caoZb7BYxrodUMOlULyBAiVvJ5rTKJC8FYyup/XWE9dGxOoexwn3IzpQIhSMorUebh+zrlAhjie9csWtujORZfByqECueq/81e3HLI24QiapMR3PTdDPqEbBJJ+UuqnhCWUjOuAdi4pG3PjZbOMJObFOn4Sxtk8hmbm/JzIaGTOOAtsZURyaxdrU/K/WSTG89DOhkhS5YvOPwlQSjMn0fNIXmjOUYwuUaWF3JWxINWVoQyrZELzFk5eheVb1LN+dV2pXeRxFOIJjOAUPLqAGN1CHBjBQ8Ayv8OYY58V5dz7mrQUnnzmEP3I+fwDbKZEG</latexit><latexit sha1_base64="/7dONn3y7dmOrwQJQAWUBWh4pcM=">AAAB8XicbZA9SwNBEIbn4leMX1FLm8UgWIU7EbQM2lhYRDAfmJxhb7OXLNnbO3bnhHDkX9hYKGLrv7Hz37hJrtDEFxYe3plhZ94gkcKg6347hZXVtfWN4mZpa3tnd6+8f9A0caoZb7BYxrodUMOlULyBAiVvJ5rTKJC8FYyup/XWE9dGxOoexwn3IzpQIhSMorUebh+zrlAhjie9csWtujORZfByqECueq/81e3HLI24QiapMR3PTdDPqEbBJJ+UuqnhCWUjOuAdi4pG3PjZbOMJObFOn4Sxtk8hmbm/JzIaGTOOAtsZURyaxdrU/K/WSTG89DOhkhS5YvOPwlQSjMn0fNIXmjOUYwuUaWF3JWxINWVoQyrZELzFk5eheVb1LN+dV2pXeRxFOIJjOAUPLqAGN1CHBjBQ8Ayv8OYY58V5dz7mrQUnnzmEP3I+fwDbKZEG</latexit><latexit sha1_base64="/7dONn3y7dmOrwQJQAWUBWh4pcM=">AAAB8XicbZA9SwNBEIbn4leMX1FLm8UgWIU7EbQM2lhYRDAfmJxhb7OXLNnbO3bnhHDkX9hYKGLrv7Hz37hJrtDEFxYe3plhZ94gkcKg6347hZXVtfWN4mZpa3tnd6+8f9A0caoZb7BYxrodUMOlULyBAiVvJ5rTKJC8FYyup/XWE9dGxOoexwn3IzpQIhSMorUebh+zrlAhjie9csWtujORZfByqECueq/81e3HLI24QiapMR3PTdDPqEbBJJ+UuqnhCWUjOuAdi4pG3PjZbOMJObFOn4Sxtk8hmbm/JzIaGTOOAtsZURyaxdrU/K/WSTG89DOhkhS5YvOPwlQSjMn0fNIXmjOUYwuUaWF3JWxINWVoQyrZELzFk5eheVb1LN+dV2pXeRxFOIJjOAUPLqAGN1CHBjBQ8Ayv8OYY58V5dz7mrQUnnzmEP3I+fwDbKZEG</latexit><latexit sha1_base64="/7dONn3y7dmOrwQJQAWUBWh4pcM=">AAAB8XicbZA9SwNBEIbn4leMX1FLm8UgWIU7EbQM2lhYRDAfmJxhb7OXLNnbO3bnhHDkX9hYKGLrv7Hz37hJrtDEFxYe3plhZ94gkcKg6347hZXVtfWN4mZpa3tnd6+8f9A0caoZb7BYxrodUMOlULyBAiVvJ5rTKJC8FYyup/XWE9dGxOoexwn3IzpQIhSMorUebh+zrlAhjie9csWtujORZfByqECueq/81e3HLI24QiapMR3PTdDPqEbBJJ+UuqnhCWUjOuAdi4pG3PjZbOMJObFOn4Sxtk8hmbm/JzIaGTOOAtsZURyaxdrU/K/WSTG89DOhkhS5YvOPwlQSjMn0fNIXmjOUYwuUaWF3JWxINWVoQyrZELzFk5eheVb1LN+dV2pXeRxFOIJjOAUPLqAGN1CHBjBQ8Ayv8OYY58V5dz7mrQUnnzmEP3I+fwDbKZEG</latexit>

“The curvature involves 2nd derivatives, but it is 
a tensor,  so     maintains the regularity of the 
curvature     in       …”R

<latexit sha1_base64="+0KSUCHDr5HBmFgEpdEGvK9XkTg=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxFfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYXFh7emWFn3iARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKXjVDFssljEqhNQjYJLbBpuBHYShTQKBLaD8e2s3n5CpXksH8wkQT+iQ8lDzqixVuO+X664VXcusgpeDhXIVe+Xv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtShphNrP5otOyZl1BiSMlX3SkLn7eyKjkdaTKLCdETUjvVybmf/VuqkJr/2MyyQ1KNniozAVxMRkdjUZcIXMiIkFyhS3uxI2oooyY7Mp2RC85ZNXoXVR9Sw3Liu1mzyOIpzAKZyDB1dQgzuoQxMYIDzDK7w5j86L8+58LFoLTj5zDH/kfP4ArKOM1g==</latexit><latexit sha1_base64="+0KSUCHDr5HBmFgEpdEGvK9XkTg=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxFfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYXFh7emWFn3iARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKXjVDFssljEqhNQjYJLbBpuBHYShTQKBLaD8e2s3n5CpXksH8wkQT+iQ8lDzqixVuO+X664VXcusgpeDhXIVe+Xv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtShphNrP5otOyZl1BiSMlX3SkLn7eyKjkdaTKLCdETUjvVybmf/VuqkJr/2MyyQ1KNniozAVxMRkdjUZcIXMiIkFyhS3uxI2oooyY7Mp2RC85ZNXoXVR9Sw3Liu1mzyOIpzAKZyDB1dQgzuoQxMYIDzDK7w5j86L8+58LFoLTj5zDH/kfP4ArKOM1g==</latexit><latexit sha1_base64="+0KSUCHDr5HBmFgEpdEGvK9XkTg=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxFfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYXFh7emWFn3iARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKXjVDFssljEqhNQjYJLbBpuBHYShTQKBLaD8e2s3n5CpXksH8wkQT+iQ8lDzqixVuO+X664VXcusgpeDhXIVe+Xv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtShphNrP5otOyZl1BiSMlX3SkLn7eyKjkdaTKLCdETUjvVybmf/VuqkJr/2MyyQ1KNniozAVxMRkdjUZcIXMiIkFyhS3uxI2oooyY7Mp2RC85ZNXoXVR9Sw3Liu1mzyOIpzAKZyDB1dQgzuoQxMYIDzDK7w5j86L8+58LFoLTj5zDH/kfP4ArKOM1g==</latexit><latexit sha1_base64="+0KSUCHDr5HBmFgEpdEGvK9XkTg=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxFfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYXFh7emWFn3iARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKXjVDFssljEqhNQjYJLbBpuBHYShTQKBLaD8e2s3n5CpXksH8wkQT+iQ8lDzqixVuO+X664VXcusgpeDhXIVe+Xv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtShphNrP5otOyZl1BiSMlX3SkLn7eyKjkdaTKLCdETUjvVybmf/VuqkJr/2MyyQ1KNniozAVxMRkdjUZcIXMiIkFyhS3uxI2oooyY7Mp2RC85ZNXoXVR9Sw3Liu1mzyOIpzAKZyDB1dQgzuoQxMYIDzDK7w5j86L8+58LFoLTj5zDH/kfP4ArKOM1g==</latexit>

L1
<latexit sha1_base64="/7dONn3y7dmOrwQJQAWUBWh4pcM=">AAAB8XicbZA9SwNBEIbn4leMX1FLm8UgWIU7EbQM2lhYRDAfmJxhb7OXLNnbO3bnhHDkX9hYKGLrv7Hz37hJrtDEFxYe3plhZ94gkcKg6347hZXVtfWN4mZpa3tnd6+8f9A0caoZb7BYxrodUMOlULyBAiVvJ5rTKJC8FYyup/XWE9dGxOoexwn3IzpQIhSMorUebh+zrlAhjie9csWtujORZfByqECueq/81e3HLI24QiapMR3PTdDPqEbBJJ+UuqnhCWUjOuAdi4pG3PjZbOMJObFOn4Sxtk8hmbm/JzIaGTOOAtsZURyaxdrU/K/WSTG89DOhkhS5YvOPwlQSjMn0fNIXmjOUYwuUaWF3JWxINWVoQyrZELzFk5eheVb1LN+dV2pXeRxFOIJjOAUPLqAGN1CHBjBQ8Ayv8OYY58V5dz7mrQUnnzmEP3I+fwDbKZEG</latexit><latexit sha1_base64="/7dONn3y7dmOrwQJQAWUBWh4pcM=">AAAB8XicbZA9SwNBEIbn4leMX1FLm8UgWIU7EbQM2lhYRDAfmJxhb7OXLNnbO3bnhHDkX9hYKGLrv7Hz37hJrtDEFxYe3plhZ94gkcKg6347hZXVtfWN4mZpa3tnd6+8f9A0caoZb7BYxrodUMOlULyBAiVvJ5rTKJC8FYyup/XWE9dGxOoexwn3IzpQIhSMorUebh+zrlAhjie9csWtujORZfByqECueq/81e3HLI24QiapMR3PTdDPqEbBJJ+UuqnhCWUjOuAdi4pG3PjZbOMJObFOn4Sxtk8hmbm/JzIaGTOOAtsZURyaxdrU/K/WSTG89DOhkhS5YvOPwlQSjMn0fNIXmjOUYwuUaWF3JWxINWVoQyrZELzFk5eheVb1LN+dV2pXeRxFOIJjOAUPLqAGN1CHBjBQ8Ayv8OYY58V5dz7mrQUnnzmEP3I+fwDbKZEG</latexit><latexit sha1_base64="/7dONn3y7dmOrwQJQAWUBWh4pcM=">AAAB8XicbZA9SwNBEIbn4leMX1FLm8UgWIU7EbQM2lhYRDAfmJxhb7OXLNnbO3bnhHDkX9hYKGLrv7Hz37hJrtDEFxYe3plhZ94gkcKg6347hZXVtfWN4mZpa3tnd6+8f9A0caoZb7BYxrodUMOlULyBAiVvJ5rTKJC8FYyup/XWE9dGxOoexwn3IzpQIhSMorUebh+zrlAhjie9csWtujORZfByqECueq/81e3HLI24QiapMR3PTdDPqEbBJJ+UuqnhCWUjOuAdi4pG3PjZbOMJObFOn4Sxtk8hmbm/JzIaGTOOAtsZURyaxdrU/K/WSTG89DOhkhS5YvOPwlQSjMn0fNIXmjOUYwuUaWF3JWxINWVoQyrZELzFk5eheVb1LN+dV2pXeRxFOIJjOAUPLqAGN1CHBjBQ8Ayv8OYY58V5dz7mrQUnnzmEP3I+fwDbKZEG</latexit><latexit sha1_base64="/7dONn3y7dmOrwQJQAWUBWh4pcM=">AAAB8XicbZA9SwNBEIbn4leMX1FLm8UgWIU7EbQM2lhYRDAfmJxhb7OXLNnbO3bnhHDkX9hYKGLrv7Hz37hJrtDEFxYe3plhZ94gkcKg6347hZXVtfWN4mZpa3tnd6+8f9A0caoZb7BYxrodUMOlULyBAiVvJ5rTKJC8FYyup/XWE9dGxOoexwn3IzpQIhSMorUebh+zrlAhjie9csWtujORZfByqECueq/81e3HLI24QiapMR3PTdDPqEbBJJ+UuqnhCWUjOuAdi4pG3PjZbOMJObFOn4Sxtk8hmbm/JzIaGTOOAtsZURyaxdrU/K/WSTG89DOhkhS5YvOPwlQSjMn0fNIXmjOUYwuUaWF3JWxINWVoQyrZELzFk5eheVb1LN+dV2pXeRxFOIJjOAUPLqAGN1CHBjBQ8Ayv8OYY58V5dz7mrQUnnzmEP3I+fwDbKZEG</latexit>

J
<latexit sha1_base64="yPsvxEbYWcFIV3dvgR1SzH/o3YI=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9CKeWrAf0Iay2U7atZtN2N0IJfQXePGgiFd/kjf/jds2B219YeHhnRl25g0SwbVx3W+nsLa+sblV3C7t7O7tH5QPj1o6ThXDJotFrDoB1Si4xKbhRmAnUUijQGA7GN/O6u0nVJrH8sFMEvQjOpQ85IwaazXu++WKW3XnIqvg5VCBXPV++as3iFkaoTRMUK27npsYP6PKcCZwWuqlGhPKxnSIXYuSRqj9bL7olJxZZ0DCWNknDZm7vycyGmk9iQLbGVEz0su1mflfrZua8NrPuExSg5ItPgpTQUxMZleTAVfIjJhYoExxuythI6ooMzabkg3BWz55FVoXVc9y47JSu8njKMIJnMI5eHAFNbiDOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/BHzucPoIOMzg==</latexit><latexit sha1_base64="yPsvxEbYWcFIV3dvgR1SzH/o3YI=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9CKeWrAf0Iay2U7atZtN2N0IJfQXePGgiFd/kjf/jds2B219YeHhnRl25g0SwbVx3W+nsLa+sblV3C7t7O7tH5QPj1o6ThXDJotFrDoB1Si4xKbhRmAnUUijQGA7GN/O6u0nVJrH8sFMEvQjOpQ85IwaazXu++WKW3XnIqvg5VCBXPV++as3iFkaoTRMUK27npsYP6PKcCZwWuqlGhPKxnSIXYuSRqj9bL7olJxZZ0DCWNknDZm7vycyGmk9iQLbGVEz0su1mflfrZua8NrPuExSg5ItPgpTQUxMZleTAVfIjJhYoExxuythI6ooMzabkg3BWz55FVoXVc9y47JSu8njKMIJnMI5eHAFNbiDOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/BHzucPoIOMzg==</latexit><latexit sha1_base64="yPsvxEbYWcFIV3dvgR1SzH/o3YI=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9CKeWrAf0Iay2U7atZtN2N0IJfQXePGgiFd/kjf/jds2B219YeHhnRl25g0SwbVx3W+nsLa+sblV3C7t7O7tH5QPj1o6ThXDJotFrDoB1Si4xKbhRmAnUUijQGA7GN/O6u0nVJrH8sFMEvQjOpQ85IwaazXu++WKW3XnIqvg5VCBXPV++as3iFkaoTRMUK27npsYP6PKcCZwWuqlGhPKxnSIXYuSRqj9bL7olJxZZ0DCWNknDZm7vycyGmk9iQLbGVEz0su1mflfrZua8NrPuExSg5ItPgpTQUxMZleTAVfIjJhYoExxuythI6ooMzabkg3BWz55FVoXVc9y47JSu8njKMIJnMI5eHAFNbiDOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/BHzucPoIOMzg==</latexit><latexit sha1_base64="yPsvxEbYWcFIV3dvgR1SzH/o3YI=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9CKeWrAf0Iay2U7atZtN2N0IJfQXePGgiFd/kjf/jds2B219YeHhnRl25g0SwbVx3W+nsLa+sblV3C7t7O7tH5QPj1o6ThXDJotFrDoB1Si4xKbhRmAnUUijQGA7GN/O6u0nVJrH8sFMEvQjOpQ85IwaazXu++WKW3XnIqvg5VCBXPV++as3iFkaoTRMUK27npsYP6PKcCZwWuqlGhPKxnSIXYuSRqj9bL7olJxZZ0DCWNknDZm7vycyGmk9iQLbGVEz0su1mflfrZua8NrPuExSg5ItPgpTQUxMZleTAVfIjJhYoExxuythI6ooMzabkg3BWz55FVoXVc9y47JSu8njKMIJnMI5eHAFNbiDOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/BHzucPoIOMzg==</latexit>



Theorem (SmTe):          coordinate 
transformations with         Jacobians 
preserve the weak formulation of the 
Einstein equations              at shocks

C1,1
<latexit sha1_base64="5GhewqMCrt9ptXdeFEAEbz0tKAk=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8CAlEUGPxV48VrAf0May2U7apZtN2N0IJfRHePGgiFd/jzf/jds2B219YeHhnRl25g0SwbVx3W+nsLa+sblV3C7t7O7tH5QPj1o6ThXDJotFrDoB1Si4xKbhRmAnUUijQGA7GNdn9fYTKs1j+WAmCfoRHUoeckaNtdr1x8y78Kb9csWtunORVfByqECuRr/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSuRUkj1H42X3dKzqwzIGGs7JOGzN3fExmNtJ5Ege2MqBnp5drM/K/WTU1442dcJqlByRYfhakgJiaz28mAK2RGTCxQprjdlbARVZQZm1DJhuAtn7wKrcuqZ/n+qlK7zeMowgmcwjl4cA01uIMGNIHBGJ7hFd6cxHlx3p2PRWvByWeO4Y+czx9XmY7n</latexit><latexit sha1_base64="5GhewqMCrt9ptXdeFEAEbz0tKAk=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8CAlEUGPxV48VrAf0May2U7apZtN2N0IJfRHePGgiFd/jzf/jds2B219YeHhnRl25g0SwbVx3W+nsLa+sblV3C7t7O7tH5QPj1o6ThXDJotFrDoB1Si4xKbhRmAnUUijQGA7GNdn9fYTKs1j+WAmCfoRHUoeckaNtdr1x8y78Kb9csWtunORVfByqECuRr/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSuRUkj1H42X3dKzqwzIGGs7JOGzN3fExmNtJ5Ege2MqBnp5drM/K/WTU1442dcJqlByRYfhakgJiaz28mAK2RGTCxQprjdlbARVZQZm1DJhuAtn7wKrcuqZ/n+qlK7zeMowgmcwjl4cA01uIMGNIHBGJ7hFd6cxHlx3p2PRWvByWeO4Y+czx9XmY7n</latexit><latexit sha1_base64="5GhewqMCrt9ptXdeFEAEbz0tKAk=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8CAlEUGPxV48VrAf0May2U7apZtN2N0IJfRHePGgiFd/jzf/jds2B219YeHhnRl25g0SwbVx3W+nsLa+sblV3C7t7O7tH5QPj1o6ThXDJotFrDoB1Si4xKbhRmAnUUijQGA7GNdn9fYTKs1j+WAmCfoRHUoeckaNtdr1x8y78Kb9csWtunORVfByqECuRr/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSuRUkj1H42X3dKzqwzIGGs7JOGzN3fExmNtJ5Ege2MqBnp5drM/K/WTU1442dcJqlByRYfhakgJiaz28mAK2RGTCxQprjdlbARVZQZm1DJhuAtn7wKrcuqZ/n+qlK7zeMowgmcwjl4cA01uIMGNIHBGJ7hFd6cxHlx3p2PRWvByWeO4Y+czx9XmY7n</latexit><latexit sha1_base64="5GhewqMCrt9ptXdeFEAEbz0tKAk=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8CAlEUGPxV48VrAf0May2U7apZtN2N0IJfRHePGgiFd/jzf/jds2B219YeHhnRl25g0SwbVx3W+nsLa+sblV3C7t7O7tH5QPj1o6ThXDJotFrDoB1Si4xKbhRmAnUUijQGA7GNdn9fYTKs1j+WAmCfoRHUoeckaNtdr1x8y78Kb9csWtunORVfByqECuRr/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSuRUkj1H42X3dKzqwzIGGs7JOGzN3fExmNtJ5Ege2MqBnp5drM/K/WTU1442dcJqlByRYfhakgJiaz28mAK2RGTCxQprjdlbARVZQZm1DJhuAtn7wKrcuqZ/n+qlK7zeMowgmcwjl4cA01uIMGNIHBGJ7hFd6cxHlx3p2PRWvByWeO4Y+czx9XmY7n</latexit>

C0,1
<latexit sha1_base64="e7t0q5gHX5h240qNqsJBtW/jpdU=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8CAlEUGPxV48VrAf0May2U7apZtN2N0IJfRHePGgiFd/jzf/jds2B219YeHhnRl25g0SwbVx3W+nsLa+sblV3C7t7O7tH5QPj1o6ThXDJotFrDoB1Si4xKbhRmAnUUijQGA7GNdn9fYTKs1j+WAmCfoRHUoeckaNtdr1x8y98Kb9csWtunORVfByqECuRr/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSuRUkj1H42X3dKzqwzIGGs7JOGzN3fExmNtJ5Ege2MqBnp5drM/K/WTU1442dcJqlByRYfhakgJiaz28mAK2RGTCxQprjdlbARVZQZm1DJhuAtn7wKrcuqZ/n+qlK7zeMowgmcwjl4cA01uIMGNIHBGJ7hFd6cxHlx3p2PRWvByWeO4Y+czx9WEo7m</latexit><latexit sha1_base64="e7t0q5gHX5h240qNqsJBtW/jpdU=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8CAlEUGPxV48VrAf0May2U7apZtN2N0IJfRHePGgiFd/jzf/jds2B219YeHhnRl25g0SwbVx3W+nsLa+sblV3C7t7O7tH5QPj1o6ThXDJotFrDoB1Si4xKbhRmAnUUijQGA7GNdn9fYTKs1j+WAmCfoRHUoeckaNtdr1x8y98Kb9csWtunORVfByqECuRr/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSuRUkj1H42X3dKzqwzIGGs7JOGzN3fExmNtJ5Ege2MqBnp5drM/K/WTU1442dcJqlByRYfhakgJiaz28mAK2RGTCxQprjdlbARVZQZm1DJhuAtn7wKrcuqZ/n+qlK7zeMowgmcwjl4cA01uIMGNIHBGJ7hFd6cxHlx3p2PRWvByWeO4Y+czx9WEo7m</latexit><latexit sha1_base64="e7t0q5gHX5h240qNqsJBtW/jpdU=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8CAlEUGPxV48VrAf0May2U7apZtN2N0IJfRHePGgiFd/jzf/jds2B219YeHhnRl25g0SwbVx3W+nsLa+sblV3C7t7O7tH5QPj1o6ThXDJotFrDoB1Si4xKbhRmAnUUijQGA7GNdn9fYTKs1j+WAmCfoRHUoeckaNtdr1x8y98Kb9csWtunORVfByqECuRr/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSuRUkj1H42X3dKzqwzIGGs7JOGzN3fExmNtJ5Ege2MqBnp5drM/K/WTU1442dcJqlByRYfhakgJiaz28mAK2RGTCxQprjdlbARVZQZm1DJhuAtn7wKrcuqZ/n+qlK7zeMowgmcwjl4cA01uIMGNIHBGJ7hFd6cxHlx3p2PRWvByWeO4Y+czx9WEo7m</latexit><latexit sha1_base64="e7t0q5gHX5h240qNqsJBtW/jpdU=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8CAlEUGPxV48VrAf0May2U7apZtN2N0IJfRHePGgiFd/jzf/jds2B219YeHhnRl25g0SwbVx3W+nsLa+sblV3C7t7O7tH5QPj1o6ThXDJotFrDoB1Si4xKbhRmAnUUijQGA7GNdn9fYTKs1j+WAmCfoRHUoeckaNtdr1x8y98Kb9csWtunORVfByqECuRr/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSuRUkj1H42X3dKzqwzIGGs7JOGzN3fExmNtJ5Ege2MqBnp5drM/K/WTU1442dcJqlByRYfhakgJiaz28mAK2RGTCxQprjdlbARVZQZm1DJhuAtn7wKrcuqZ/n+qlK7zeMowgmcwjl4cA01uIMGNIHBGJ7hFd6cxHlx3p2PRWvByWeO4Y+czx9WEo7m</latexit>

G = T
<latexit sha1_base64="1w5t1hkuQ38DcPQABoFneTVETi4=">AAAB8XicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFD3osUK/sA1lst20SzebsLsRSui/8OJBEa/+G2/+G7dtDlp9YeHhnRl25g0SwbVx3S+nsLK6tr5R3Cxtbe/s7pX3D1o6ThVlTRqLWHUC1ExwyZqGG8E6iWIYBYK1g/HNrN5+ZErzWDbMJGF+hEPJQ07RWOvh9qo3xiRB0uiXK27VnYv8BS+HCuSq98ufvUFM04hJQwVq3fXcxPgZKsOpYNNSL9UsQTrGIetalBgx7WfzjafkxDoDEsbKPmnI3P05kWGk9SQKbGeEZqSXazPzv1o3NeGln3GZpIZJuvgoTAUxMZmdTwZcMWrExAJSxe2uhI5QITU2pJINwVs++S+0zqqe5fvzSu06j6MIR3AMp+DBBdTgDurQBAoSnuAFXh3tPDtvzvuiteDkM4fwS87HN6tJkD8=</latexit><latexit sha1_base64="1w5t1hkuQ38DcPQABoFneTVETi4=">AAAB8XicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFD3osUK/sA1lst20SzebsLsRSui/8OJBEa/+G2/+G7dtDlp9YeHhnRl25g0SwbVx3S+nsLK6tr5R3Cxtbe/s7pX3D1o6ThVlTRqLWHUC1ExwyZqGG8E6iWIYBYK1g/HNrN5+ZErzWDbMJGF+hEPJQ07RWOvh9qo3xiRB0uiXK27VnYv8BS+HCuSq98ufvUFM04hJQwVq3fXcxPgZKsOpYNNSL9UsQTrGIetalBgx7WfzjafkxDoDEsbKPmnI3P05kWGk9SQKbGeEZqSXazPzv1o3NeGln3GZpIZJuvgoTAUxMZmdTwZcMWrExAJSxe2uhI5QITU2pJINwVs++S+0zqqe5fvzSu06j6MIR3AMp+DBBdTgDurQBAoSnuAFXh3tPDtvzvuiteDkM4fwS87HN6tJkD8=</latexit><latexit sha1_base64="1w5t1hkuQ38DcPQABoFneTVETi4=">AAAB8XicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFD3osUK/sA1lst20SzebsLsRSui/8OJBEa/+G2/+G7dtDlp9YeHhnRl25g0SwbVx3S+nsLK6tr5R3Cxtbe/s7pX3D1o6ThVlTRqLWHUC1ExwyZqGG8E6iWIYBYK1g/HNrN5+ZErzWDbMJGF+hEPJQ07RWOvh9qo3xiRB0uiXK27VnYv8BS+HCuSq98ufvUFM04hJQwVq3fXcxPgZKsOpYNNSL9UsQTrGIetalBgx7WfzjafkxDoDEsbKPmnI3P05kWGk9SQKbGeEZqSXazPzv1o3NeGln3GZpIZJuvgoTAUxMZmdTwZcMWrExAJSxe2uhI5QITU2pJINwVs++S+0zqqe5fvzSu06j6MIR3AMp+DBBdTgDurQBAoSnuAFXh3tPDtvzvuiteDkM4fwS87HN6tJkD8=</latexit><latexit sha1_base64="1w5t1hkuQ38DcPQABoFneTVETi4=">AAAB8XicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFD3osUK/sA1lst20SzebsLsRSui/8OJBEa/+G2/+G7dtDlp9YeHhnRl25g0SwbVx3S+nsLK6tr5R3Cxtbe/s7pX3D1o6ThVlTRqLWHUC1ExwyZqGG8E6iWIYBYK1g/HNrN5+ZErzWDbMJGF+hEPJQ07RWOvh9qo3xiRB0uiXK27VnYv8BS+HCuSq98ufvUFM04hJQwVq3fXcxPgZKsOpYNNSL9UsQTrGIetalBgx7WfzjafkxDoDEsbKPmnI3P05kWGk9SQKbGeEZqSXazPzv1o3NeGln3GZpIZJuvgoTAUxMZmdTwZcMWrExAJSxe2uhI5QITU2pJINwVs++S+0zqqe5fvzSu06j6MIR3AMp+DBBdTgDurQBAoSnuAFXh3tPDtvzvuiteDkM4fwS87HN6tJkD8=</latexit>



Our Question:  

Or for shock-waves:  

Given �, d� 2 L

1
, does there exist a

C

1,1
coordinate transformation x ! y

with Jacobian J 2 C

0,1
, such that in

y-coordinates,

˜

� 2 C

0,1
??

<latexit sha1_base64="BWLW4oKTrxazAivi1bYy9Z/2U1I="></latexit><latexit sha1_base64="BWLW4oKTrxazAivi1bYy9Z/2U1I="></latexit><latexit sha1_base64="BWLW4oKTrxazAivi1bYy9Z/2U1I="></latexit><latexit sha1_base64="BWLW4oKTrxazAivi1bYy9Z/2U1I="></latexit>

Given �, d� 2 W

m,p
, does there exist a

W

m+2,p
coordinate transformation x ! y

with Jacobian J 2 W

m+1,p
, such that in

y-coordinates,

˜

� 2 W

m+1,p
??

<latexit sha1_base64="VHOpQSI/JJmdzK2HIRts2CSIaNM="></latexit><latexit sha1_base64="VHOpQSI/JJmdzK2HIRts2CSIaNM="></latexit><latexit sha1_base64="VHOpQSI/JJmdzK2HIRts2CSIaNM="></latexit><latexit sha1_base64="VHOpQSI/JJmdzK2HIRts2CSIaNM="></latexit>



A result by Israel from the 60s resolves the issue for 
smooth shock surfaces in General Relativity:

gL
<latexit sha1_base64="zoeDwrtGpc9AmnQV3ZMXsRXEnCE=">AAAB63icbZDLSgMxFIZP6q3WW9Wlm2ARXJUZEXRZdOPCRQV7gXYomTTThiaZIckIZegruHGhiFtfyJ1vY6adhbb+EPj4zznknD9MBDfW875RaW19Y3OrvF3Z2d3bP6geHrVNnGrKWjQWse6GxDDBFWtZbgXrJpoRGQrWCSe3eb3zxLThsXq004QFkowUjzglNrdGg/vKoFrz6t5ceBX8AmpQqDmofvWHMU0lU5YKYkzP9xIbZERbTgWbVfqpYQmhEzJiPYeKSGaCbL7rDJ85Z4ijWLunLJ67vycyIo2ZytB1SmLHZrmWm//VeqmNroOMqyS1TNHFR1EqsI1xfjgecs2oFVMHhGrudsV0TDSh1sWTh+Avn7wK7Yu67/jhsta4KeIowwmcwjn4cAUNuIMmtIDCGJ7hFd6QRC/oHX0sWkuomDmGP0KfP0/ajb4=</latexit><latexit sha1_base64="zoeDwrtGpc9AmnQV3ZMXsRXEnCE=">AAAB63icbZDLSgMxFIZP6q3WW9Wlm2ARXJUZEXRZdOPCRQV7gXYomTTThiaZIckIZegruHGhiFtfyJ1vY6adhbb+EPj4zznknD9MBDfW875RaW19Y3OrvF3Z2d3bP6geHrVNnGrKWjQWse6GxDDBFWtZbgXrJpoRGQrWCSe3eb3zxLThsXq004QFkowUjzglNrdGg/vKoFrz6t5ceBX8AmpQqDmofvWHMU0lU5YKYkzP9xIbZERbTgWbVfqpYQmhEzJiPYeKSGaCbL7rDJ85Z4ijWLunLJ67vycyIo2ZytB1SmLHZrmWm//VeqmNroOMqyS1TNHFR1EqsI1xfjgecs2oFVMHhGrudsV0TDSh1sWTh+Avn7wK7Yu67/jhsta4KeIowwmcwjn4cAUNuIMmtIDCGJ7hFd6QRC/oHX0sWkuomDmGP0KfP0/ajb4=</latexit><latexit sha1_base64="zoeDwrtGpc9AmnQV3ZMXsRXEnCE=">AAAB63icbZDLSgMxFIZP6q3WW9Wlm2ARXJUZEXRZdOPCRQV7gXYomTTThiaZIckIZegruHGhiFtfyJ1vY6adhbb+EPj4zznknD9MBDfW875RaW19Y3OrvF3Z2d3bP6geHrVNnGrKWjQWse6GxDDBFWtZbgXrJpoRGQrWCSe3eb3zxLThsXq004QFkowUjzglNrdGg/vKoFrz6t5ceBX8AmpQqDmofvWHMU0lU5YKYkzP9xIbZERbTgWbVfqpYQmhEzJiPYeKSGaCbL7rDJ85Z4ijWLunLJ67vycyIo2ZytB1SmLHZrmWm//VeqmNroOMqyS1TNHFR1EqsI1xfjgecs2oFVMHhGrudsV0TDSh1sWTh+Avn7wK7Yu67/jhsta4KeIowwmcwjn4cAUNuIMmtIDCGJ7hFd6QRC/oHX0sWkuomDmGP0KfP0/ajb4=</latexit><latexit sha1_base64="zoeDwrtGpc9AmnQV3ZMXsRXEnCE=">AAAB63icbZDLSgMxFIZP6q3WW9Wlm2ARXJUZEXRZdOPCRQV7gXYomTTThiaZIckIZegruHGhiFtfyJ1vY6adhbb+EPj4zznknD9MBDfW875RaW19Y3OrvF3Z2d3bP6geHrVNnGrKWjQWse6GxDDBFWtZbgXrJpoRGQrWCSe3eb3zxLThsXq004QFkowUjzglNrdGg/vKoFrz6t5ceBX8AmpQqDmofvWHMU0lU5YKYkzP9xIbZERbTgWbVfqpYQmhEzJiPYeKSGaCbL7rDJ85Z4ijWLunLJ67vycyIo2ZytB1SmLHZrmWm//VeqmNroOMqyS1TNHFR1EqsI1xfjgecs2oFVMHhGrudsV0TDSh1sWTh+Avn7wK7Yu67/jhsta4KeIowwmcwjn4cAUNuIMmtIDCGJ7hFd6QRC/oHX0sWkuomDmGP0KfP0/ajb4=</latexit>

gR
<latexit sha1_base64="FpUAOAziecS/nV32D6Zw7PG9zMA=">AAAB63icbZDLSgMxFIZP6q3WW9Wlm2ARXJUZEXRZdOOyir1AO5RMmmlDk8yQZIQy9BXcuFDErS/kzrcx085CW38IfPznHHLOHyaCG+t536i0tr6xuVXeruzs7u0fVA+P2iZONWUtGotYd0NimOCKtSy3gnUTzYgMBeuEk9u83nli2vBYPdppwgJJRopHnBKbW6PBQ2VQrXl1by68Cn4BNSjUHFS/+sOYppIpSwUxpud7iQ0yoi2ngs0q/dSwhNAJGbGeQ0UkM0E233WGz5wzxFGs3VMWz93fExmRxkxl6DolsWOzXMvN/2q91EbXQcZVklqm6OKjKBXYxjg/HA+5ZtSKqQNCNXe7YjommlDr4slD8JdPXoX2Rd13fH9Za9wUcZThBE7hHHy4ggbcQRNaQGEMz/AKb0iiF/SOPhatJVTMHMMfoc8fWPiNxA==</latexit><latexit sha1_base64="FpUAOAziecS/nV32D6Zw7PG9zMA=">AAAB63icbZDLSgMxFIZP6q3WW9Wlm2ARXJUZEXRZdOOyir1AO5RMmmlDk8yQZIQy9BXcuFDErS/kzrcx085CW38IfPznHHLOHyaCG+t536i0tr6xuVXeruzs7u0fVA+P2iZONWUtGotYd0NimOCKtSy3gnUTzYgMBeuEk9u83nli2vBYPdppwgJJRopHnBKbW6PBQ2VQrXl1by68Cn4BNSjUHFS/+sOYppIpSwUxpud7iQ0yoi2ngs0q/dSwhNAJGbGeQ0UkM0E233WGz5wzxFGs3VMWz93fExmRxkxl6DolsWOzXMvN/2q91EbXQcZVklqm6OKjKBXYxjg/HA+5ZtSKqQNCNXe7YjommlDr4slD8JdPXoX2Rd13fH9Za9wUcZThBE7hHHy4ggbcQRNaQGEMz/AKb0iiF/SOPhatJVTMHMMfoc8fWPiNxA==</latexit><latexit sha1_base64="FpUAOAziecS/nV32D6Zw7PG9zMA=">AAAB63icbZDLSgMxFIZP6q3WW9Wlm2ARXJUZEXRZdOOyir1AO5RMmmlDk8yQZIQy9BXcuFDErS/kzrcx085CW38IfPznHHLOHyaCG+t536i0tr6xuVXeruzs7u0fVA+P2iZONWUtGotYd0NimOCKtSy3gnUTzYgMBeuEk9u83nli2vBYPdppwgJJRopHnBKbW6PBQ2VQrXl1by68Cn4BNSjUHFS/+sOYppIpSwUxpud7iQ0yoi2ngs0q/dSwhNAJGbGeQ0UkM0E233WGz5wzxFGs3VMWz93fExmRxkxl6DolsWOzXMvN/2q91EbXQcZVklqm6OKjKBXYxjg/HA+5ZtSKqQNCNXe7YjommlDr4slD8JdPXoX2Rd13fH9Za9wUcZThBE7hHHy4ggbcQRNaQGEMz/AKb0iiF/SOPhatJVTMHMMfoc8fWPiNxA==</latexit><latexit sha1_base64="FpUAOAziecS/nV32D6Zw7PG9zMA=">AAAB63icbZDLSgMxFIZP6q3WW9Wlm2ARXJUZEXRZdOOyir1AO5RMmmlDk8yQZIQy9BXcuFDErS/kzrcx085CW38IfPznHHLOHyaCG+t536i0tr6xuVXeruzs7u0fVA+P2iZONWUtGotYd0NimOCKtSy3gnUTzYgMBeuEk9u83nli2vBYPdppwgJJRopHnBKbW6PBQ2VQrXl1by68Cn4BNSjUHFS/+sOYppIpSwUxpud7iQ0yoi2ngs0q/dSwhNAJGbGeQ0UkM0E233WGz5wzxFGs3VMWz93fExmRxkxl6DolsWOzXMvN/2q91EbXQcZVklqm6OKjKBXYxjg/HA+5ZtSKqQNCNXe7YjommlDr4slD8JdPXoX2Rd13fH9Za9wUcZThBE7hHHy4ggbcQRNaQGEMz/AKb0iiF/SOPhatJVTMHMMfoc8fWPiNxA==</latexit>

shock

gL [ gR
<latexit sha1_base64="3cAicJsZ18LYoV5yVtAlNSFGG0c=">AAAB83icbZDLSsNAFIZP6q3WW9Wlm8EiuCqJCLosunHhooq1hSaEyXSSDp1MwlyEUvoablwo4taXcefbOGmz0NYfBj7+cw7nzB/lnCntut9OZWV1bX2julnb2t7Z3avvHzyqzEhCOyTjmexFWFHOBO1opjnt5ZLiNOK0G42ui3r3iUrFMvGgxzkNUpwIFjOCtbX8JLz1iclREt7XwnrDbbozoWXwSmhAqXZY//IHGTEpFZpwrFTfc3MdTLDUjHA6rflG0RyTEU5o36LAKVXBZHbzFJ1YZ4DiTNonNJq5vycmOFVqnEa2M8V6qBZrhflfrW90fBlMmMiNpoLMF8WGI52hIgA0YJISzccWMJHM3orIEEtMtI2pCMFb/PIyPJ41Pct3543WVRlHFY7gGE7BgwtowQ20oQMEcniGV3hzjPPivDsf89aKU84cwh85nz/i9ZDq</latexit><latexit sha1_base64="3cAicJsZ18LYoV5yVtAlNSFGG0c=">AAAB83icbZDLSsNAFIZP6q3WW9Wlm8EiuCqJCLosunHhooq1hSaEyXSSDp1MwlyEUvoablwo4taXcefbOGmz0NYfBj7+cw7nzB/lnCntut9OZWV1bX2julnb2t7Z3avvHzyqzEhCOyTjmexFWFHOBO1opjnt5ZLiNOK0G42ui3r3iUrFMvGgxzkNUpwIFjOCtbX8JLz1iclREt7XwnrDbbozoWXwSmhAqXZY//IHGTEpFZpwrFTfc3MdTLDUjHA6rflG0RyTEU5o36LAKVXBZHbzFJ1YZ4DiTNonNJq5vycmOFVqnEa2M8V6qBZrhflfrW90fBlMmMiNpoLMF8WGI52hIgA0YJISzccWMJHM3orIEEtMtI2pCMFb/PIyPJ41Pct3543WVRlHFY7gGE7BgwtowQ20oQMEcniGV3hzjPPivDsf89aKU84cwh85nz/i9ZDq</latexit><latexit sha1_base64="3cAicJsZ18LYoV5yVtAlNSFGG0c=">AAAB83icbZDLSsNAFIZP6q3WW9Wlm8EiuCqJCLosunHhooq1hSaEyXSSDp1MwlyEUvoablwo4taXcefbOGmz0NYfBj7+cw7nzB/lnCntut9OZWV1bX2julnb2t7Z3avvHzyqzEhCOyTjmexFWFHOBO1opjnt5ZLiNOK0G42ui3r3iUrFMvGgxzkNUpwIFjOCtbX8JLz1iclREt7XwnrDbbozoWXwSmhAqXZY//IHGTEpFZpwrFTfc3MdTLDUjHA6rflG0RyTEU5o36LAKVXBZHbzFJ1YZ4DiTNonNJq5vycmOFVqnEa2M8V6qBZrhflfrW90fBlMmMiNpoLMF8WGI52hIgA0YJISzccWMJHM3orIEEtMtI2pCMFb/PIyPJ41Pct3543WVRlHFY7gGE7BgwtowQ20oQMEcniGV3hzjPPivDsf89aKU84cwh85nz/i9ZDq</latexit><latexit sha1_base64="3cAicJsZ18LYoV5yVtAlNSFGG0c=">AAAB83icbZDLSsNAFIZP6q3WW9Wlm8EiuCqJCLosunHhooq1hSaEyXSSDp1MwlyEUvoablwo4taXcefbOGmz0NYfBj7+cw7nzB/lnCntut9OZWV1bX2julnb2t7Z3avvHzyqzEhCOyTjmexFWFHOBO1opjnt5ZLiNOK0G42ui3r3iUrFMvGgxzkNUpwIFjOCtbX8JLz1iclREt7XwnrDbbozoWXwSmhAqXZY//IHGTEpFZpwrFTfc3MdTLDUjHA6rflG0RyTEU5o36LAKVXBZHbzFJ1YZ4DiTNonNJq5vycmOFVqnEa2M8V6qBZrhflfrW90fBlMmMiNpoLMF8WGI52hIgA0YJISzccWMJHM3orIEEtMtI2pCMFb/PIyPJ41Pct3543WVRlHFY7gGE7BgwtowQ20oQMEcniGV3hzjPPivDsf89aKU84cwh85nz/i9ZDq</latexit>

Assume      and       are smooth solutions of the Einstein 
equations which match Lipschitz continuously across a 
smooth shock surface     , and let…

gR
<latexit sha1_base64="FpUAOAziecS/nV32D6Zw7PG9zMA=">AAAB63icbZDLSgMxFIZP6q3WW9Wlm2ARXJUZEXRZdOOyir1AO5RMmmlDk8yQZIQy9BXcuFDErS/kzrcx085CW38IfPznHHLOHyaCG+t536i0tr6xuVXeruzs7u0fVA+P2iZONWUtGotYd0NimOCKtSy3gnUTzYgMBeuEk9u83nli2vBYPdppwgJJRopHnBKbW6PBQ2VQrXl1by68Cn4BNSjUHFS/+sOYppIpSwUxpud7iQ0yoi2ngs0q/dSwhNAJGbGeQ0UkM0E233WGz5wzxFGs3VMWz93fExmRxkxl6DolsWOzXMvN/2q91EbXQcZVklqm6OKjKBXYxjg/HA+5ZtSKqQNCNXe7YjommlDr4slD8JdPXoX2Rd13fH9Za9wUcZThBE7hHHy4ggbcQRNaQGEMz/AKb0iiF/SOPhatJVTMHMMfoc8fWPiNxA==</latexit><latexit sha1_base64="FpUAOAziecS/nV32D6Zw7PG9zMA=">AAAB63icbZDLSgMxFIZP6q3WW9Wlm2ARXJUZEXRZdOOyir1AO5RMmmlDk8yQZIQy9BXcuFDErS/kzrcx085CW38IfPznHHLOHyaCG+t536i0tr6xuVXeruzs7u0fVA+P2iZONWUtGotYd0NimOCKtSy3gnUTzYgMBeuEk9u83nli2vBYPdppwgJJRopHnBKbW6PBQ2VQrXl1by68Cn4BNSjUHFS/+sOYppIpSwUxpud7iQ0yoi2ngs0q/dSwhNAJGbGeQ0UkM0E233WGz5wzxFGs3VMWz93fExmRxkxl6DolsWOzXMvN/2q91EbXQcZVklqm6OKjKBXYxjg/HA+5ZtSKqQNCNXe7YjommlDr4slD8JdPXoX2Rd13fH9Za9wUcZThBE7hHHy4ggbcQRNaQGEMz/AKb0iiF/SOPhatJVTMHMMfoc8fWPiNxA==</latexit><latexit sha1_base64="FpUAOAziecS/nV32D6Zw7PG9zMA=">AAAB63icbZDLSgMxFIZP6q3WW9Wlm2ARXJUZEXRZdOOyir1AO5RMmmlDk8yQZIQy9BXcuFDErS/kzrcx085CW38IfPznHHLOHyaCG+t536i0tr6xuVXeruzs7u0fVA+P2iZONWUtGotYd0NimOCKtSy3gnUTzYgMBeuEk9u83nli2vBYPdppwgJJRopHnBKbW6PBQ2VQrXl1by68Cn4BNSjUHFS/+sOYppIpSwUxpud7iQ0yoi2ngs0q/dSwhNAJGbGeQ0UkM0E233WGz5wzxFGs3VMWz93fExmRxkxl6DolsWOzXMvN/2q91EbXQcZVklqm6OKjKBXYxjg/HA+5ZtSKqQNCNXe7YjommlDr4slD8JdPXoX2Rd13fH9Za9wUcZThBE7hHHy4ggbcQRNaQGEMz/AKb0iiF/SOPhatJVTMHMMfoc8fWPiNxA==</latexit><latexit sha1_base64="FpUAOAziecS/nV32D6Zw7PG9zMA=">AAAB63icbZDLSgMxFIZP6q3WW9Wlm2ARXJUZEXRZdOOyir1AO5RMmmlDk8yQZIQy9BXcuFDErS/kzrcx085CW38IfPznHHLOHyaCG+t536i0tr6xuVXeruzs7u0fVA+P2iZONWUtGotYd0NimOCKtSy3gnUTzYgMBeuEk9u83nli2vBYPdppwgJJRopHnBKbW6PBQ2VQrXl1by68Cn4BNSjUHFS/+sOYppIpSwUxpud7iQ0yoi2ngs0q/dSwhNAJGbGeQ0UkM0E233WGz5wzxFGs3VMWz93fExmRxkxl6DolsWOzXMvN/2q91EbXQcZVklqm6OKjKBXYxjg/HA+5ZtSKqQNCNXe7YjommlDr4slD8JdPXoX2Rd13fH9Za9wUcZThBE7hHHy4ggbcQRNaQGEMz/AKb0iiF/SOPhatJVTMHMMfoc8fWPiNxA==</latexit>

gL
<latexit sha1_base64="zoeDwrtGpc9AmnQV3ZMXsRXEnCE=">AAAB63icbZDLSgMxFIZP6q3WW9Wlm2ARXJUZEXRZdOPCRQV7gXYomTTThiaZIckIZegruHGhiFtfyJ1vY6adhbb+EPj4zznknD9MBDfW875RaW19Y3OrvF3Z2d3bP6geHrVNnGrKWjQWse6GxDDBFWtZbgXrJpoRGQrWCSe3eb3zxLThsXq004QFkowUjzglNrdGg/vKoFrz6t5ceBX8AmpQqDmofvWHMU0lU5YKYkzP9xIbZERbTgWbVfqpYQmhEzJiPYeKSGaCbL7rDJ85Z4ijWLunLJ67vycyIo2ZytB1SmLHZrmWm//VeqmNroOMqyS1TNHFR1EqsI1xfjgecs2oFVMHhGrudsV0TDSh1sWTh+Avn7wK7Yu67/jhsta4KeIowwmcwjn4cAUNuIMmtIDCGJ7hFd6QRC/oHX0sWkuomDmGP0KfP0/ajb4=</latexit><latexit sha1_base64="zoeDwrtGpc9AmnQV3ZMXsRXEnCE=">AAAB63icbZDLSgMxFIZP6q3WW9Wlm2ARXJUZEXRZdOPCRQV7gXYomTTThiaZIckIZegruHGhiFtfyJ1vY6adhbb+EPj4zznknD9MBDfW875RaW19Y3OrvF3Z2d3bP6geHrVNnGrKWjQWse6GxDDBFWtZbgXrJpoRGQrWCSe3eb3zxLThsXq004QFkowUjzglNrdGg/vKoFrz6t5ceBX8AmpQqDmofvWHMU0lU5YKYkzP9xIbZERbTgWbVfqpYQmhEzJiPYeKSGaCbL7rDJ85Z4ijWLunLJ67vycyIo2ZytB1SmLHZrmWm//VeqmNroOMqyS1TNHFR1EqsI1xfjgecs2oFVMHhGrudsV0TDSh1sWTh+Avn7wK7Yu67/jhsta4KeIowwmcwjn4cAUNuIMmtIDCGJ7hFd6QRC/oHX0sWkuomDmGP0KfP0/ajb4=</latexit><latexit sha1_base64="zoeDwrtGpc9AmnQV3ZMXsRXEnCE=">AAAB63icbZDLSgMxFIZP6q3WW9Wlm2ARXJUZEXRZdOPCRQV7gXYomTTThiaZIckIZegruHGhiFtfyJ1vY6adhbb+EPj4zznknD9MBDfW875RaW19Y3OrvF3Z2d3bP6geHrVNnGrKWjQWse6GxDDBFWtZbgXrJpoRGQrWCSe3eb3zxLThsXq004QFkowUjzglNrdGg/vKoFrz6t5ceBX8AmpQqDmofvWHMU0lU5YKYkzP9xIbZERbTgWbVfqpYQmhEzJiPYeKSGaCbL7rDJ85Z4ijWLunLJ67vycyIo2ZytB1SmLHZrmWm//VeqmNroOMqyS1TNHFR1EqsI1xfjgecs2oFVMHhGrudsV0TDSh1sWTh+Avn7wK7Yu67/jhsta4KeIowwmcwjn4cAUNuIMmtIDCGJ7hFd6QRC/oHX0sWkuomDmGP0KfP0/ajb4=</latexit><latexit sha1_base64="zoeDwrtGpc9AmnQV3ZMXsRXEnCE=">AAAB63icbZDLSgMxFIZP6q3WW9Wlm2ARXJUZEXRZdOPCRQV7gXYomTTThiaZIckIZegruHGhiFtfyJ1vY6adhbb+EPj4zznknD9MBDfW875RaW19Y3OrvF3Z2d3bP6geHrVNnGrKWjQWse6GxDDBFWtZbgXrJpoRGQrWCSe3eb3zxLThsXq004QFkowUjzglNrdGg/vKoFrz6t5ceBX8AmpQqDmofvWHMU0lU5YKYkzP9xIbZERbTgWbVfqpYQmhEzJiPYeKSGaCbL7rDJ85Z4ijWLunLJ67vycyIo2ZytB1SmLHZrmWm//VeqmNroOMqyS1TNHFR1EqsI1xfjgecs2oFVMHhGrudsV0TDSh1sWTh+Avn7wK7Yu67/jhsta4KeIowwmcwjn4cAUNuIMmtIDCGJ7hFd6QRC/oHX0sWkuomDmGP0KfP0/ajb4=</latexit>

g ⌘ gL [ gR
<latexit sha1_base64="v7zlz4xPC20Z81wcfldMdAudOgM=">AAAB/XicbZC7TsMwFIadcivlFi4bi0WFxFQlCAnGChYGhoLoRWqiyHGd1qrjBF8qlajiVVgYQIiV92DjbXDaDNByJMuf/v8c+fgPU0alcpxvq7S0vLK6Vl6vbGxube/Yu3stmWiBSRMnLBGdEEnCKCdNRRUjnVQQFIeMtMPhVe63R0RImvB7NU6JH6M+pxHFSBkpsA/6HnnQdAT7wY2HdWruu0pgV52aMy24CG4BVVBUI7C/vF6CdUy4wgxJ2XWdVPkZEopiRiYVT0uSIjxEfdI1yFFMpJ9Nt5/AY6P0YJQIc7iCU/X3RIZiKcdxaDpjpAZy3svF/7yuVtGFn1GeakU4nj0UaQZVAvMoYI8KghUbG0BYULMrxAMkEFYmsDwEd/7Li9A6rbmGb8+q9csijjI4BEfgBLjgHNTBNWiAJsDgETyDV/BmPVkv1rv1MWstWcXMPvhT1ucPU2OUeA==</latexit><latexit sha1_base64="v7zlz4xPC20Z81wcfldMdAudOgM=">AAAB/XicbZC7TsMwFIadcivlFi4bi0WFxFQlCAnGChYGhoLoRWqiyHGd1qrjBF8qlajiVVgYQIiV92DjbXDaDNByJMuf/v8c+fgPU0alcpxvq7S0vLK6Vl6vbGxube/Yu3stmWiBSRMnLBGdEEnCKCdNRRUjnVQQFIeMtMPhVe63R0RImvB7NU6JH6M+pxHFSBkpsA/6HnnQdAT7wY2HdWruu0pgV52aMy24CG4BVVBUI7C/vF6CdUy4wgxJ2XWdVPkZEopiRiYVT0uSIjxEfdI1yFFMpJ9Nt5/AY6P0YJQIc7iCU/X3RIZiKcdxaDpjpAZy3svF/7yuVtGFn1GeakU4nj0UaQZVAvMoYI8KghUbG0BYULMrxAMkEFYmsDwEd/7Li9A6rbmGb8+q9csijjI4BEfgBLjgHNTBNWiAJsDgETyDV/BmPVkv1rv1MWstWcXMPvhT1ucPU2OUeA==</latexit><latexit sha1_base64="v7zlz4xPC20Z81wcfldMdAudOgM=">AAAB/XicbZC7TsMwFIadcivlFi4bi0WFxFQlCAnGChYGhoLoRWqiyHGd1qrjBF8qlajiVVgYQIiV92DjbXDaDNByJMuf/v8c+fgPU0alcpxvq7S0vLK6Vl6vbGxube/Yu3stmWiBSRMnLBGdEEnCKCdNRRUjnVQQFIeMtMPhVe63R0RImvB7NU6JH6M+pxHFSBkpsA/6HnnQdAT7wY2HdWruu0pgV52aMy24CG4BVVBUI7C/vF6CdUy4wgxJ2XWdVPkZEopiRiYVT0uSIjxEfdI1yFFMpJ9Nt5/AY6P0YJQIc7iCU/X3RIZiKcdxaDpjpAZy3svF/7yuVtGFn1GeakU4nj0UaQZVAvMoYI8KghUbG0BYULMrxAMkEFYmsDwEd/7Li9A6rbmGb8+q9csijjI4BEfgBLjgHNTBNWiAJsDgETyDV/BmPVkv1rv1MWstWcXMPvhT1ucPU2OUeA==</latexit><latexit sha1_base64="v7zlz4xPC20Z81wcfldMdAudOgM=">AAAB/XicbZC7TsMwFIadcivlFi4bi0WFxFQlCAnGChYGhoLoRWqiyHGd1qrjBF8qlajiVVgYQIiV92DjbXDaDNByJMuf/v8c+fgPU0alcpxvq7S0vLK6Vl6vbGxube/Yu3stmWiBSRMnLBGdEEnCKCdNRRUjnVQQFIeMtMPhVe63R0RImvB7NU6JH6M+pxHFSBkpsA/6HnnQdAT7wY2HdWruu0pgV52aMy24CG4BVVBUI7C/vF6CdUy4wgxJ2XWdVPkZEopiRiYVT0uSIjxEfdI1yFFMpJ9Nt5/AY6P0YJQIc7iCU/X3RIZiKcdxaDpjpAZy3svF/7yuVtGFn1GeakU4nj0UaQZVAvMoYI8KghUbG0BYULMrxAMkEFYmsDwEd/7Li9A6rbmGb8+q9csijjI4BEfgBLjgHNTBNWiAJsDgETyDV/BmPVkv1rv1MWstWcXMPvhT1ucPU2OUeA==</latexit>

⌃
<latexit sha1_base64="eV+l2cCmvwUY5IAEHBUPnMwIvto=">AAAB7nicbZDLSgMxFIZP6q3WW9Wlm2ARXJUZEXRZdOOyor1AO5RMmmlDk8yQZIQy9CHcuFDErc/jzrcx085CW38IfPznHHLOHyaCG+t536i0tr6xuVXeruzs7u0fVA+P2iZONWUtGotYd0NimOCKtSy3gnUTzYgMBeuEk9u83nli2vBYPdppwgJJRopHnBLrrE7/gY8kqQyqNa/uzYVXwS+gBoWag+pXfxjTVDJlqSDG9HwvsUFGtOVUsFmlnxqWEDohI9ZzqIhkJsjm687wmXOGOIq1e8riuft7IiPSmKkMXackdmyWa7n5X62X2ug6yLhKUssUXXwUpQLbGOe34yHXjFoxdUCo5m5XTMdEE2pdQnkI/vLJq9C+qPuO7y9rjZsijjKcwCmcgw9X0IA7aEILKEzgGV7hDSXoBb2jj0VrCRUzx/BH6PMHocSPFw==</latexit><latexit sha1_base64="eV+l2cCmvwUY5IAEHBUPnMwIvto=">AAAB7nicbZDLSgMxFIZP6q3WW9Wlm2ARXJUZEXRZdOOyor1AO5RMmmlDk8yQZIQy9CHcuFDErc/jzrcx085CW38IfPznHHLOHyaCG+t536i0tr6xuVXeruzs7u0fVA+P2iZONWUtGotYd0NimOCKtSy3gnUTzYgMBeuEk9u83nli2vBYPdppwgJJRopHnBLrrE7/gY8kqQyqNa/uzYVXwS+gBoWag+pXfxjTVDJlqSDG9HwvsUFGtOVUsFmlnxqWEDohI9ZzqIhkJsjm687wmXOGOIq1e8riuft7IiPSmKkMXackdmyWa7n5X62X2ug6yLhKUssUXXwUpQLbGOe34yHXjFoxdUCo5m5XTMdEE2pdQnkI/vLJq9C+qPuO7y9rjZsijjKcwCmcgw9X0IA7aEILKEzgGV7hDSXoBb2jj0VrCRUzx/BH6PMHocSPFw==</latexit><latexit sha1_base64="eV+l2cCmvwUY5IAEHBUPnMwIvto=">AAAB7nicbZDLSgMxFIZP6q3WW9Wlm2ARXJUZEXRZdOOyor1AO5RMmmlDk8yQZIQy9CHcuFDErc/jzrcx085CW38IfPznHHLOHyaCG+t536i0tr6xuVXeruzs7u0fVA+P2iZONWUtGotYd0NimOCKtSy3gnUTzYgMBeuEk9u83nli2vBYPdppwgJJRopHnBLrrE7/gY8kqQyqNa/uzYVXwS+gBoWag+pXfxjTVDJlqSDG9HwvsUFGtOVUsFmlnxqWEDohI9ZzqIhkJsjm687wmXOGOIq1e8riuft7IiPSmKkMXackdmyWa7n5X62X2ug6yLhKUssUXXwUpQLbGOe34yHXjFoxdUCo5m5XTMdEE2pdQnkI/vLJq9C+qPuO7y9rjZsijjKcwCmcgw9X0IA7aEILKEzgGV7hDSXoBb2jj0VrCRUzx/BH6PMHocSPFw==</latexit><latexit sha1_base64="eV+l2cCmvwUY5IAEHBUPnMwIvto=">AAAB7nicbZDLSgMxFIZP6q3WW9Wlm2ARXJUZEXRZdOOyor1AO5RMmmlDk8yQZIQy9CHcuFDErc/jzrcx085CW38IfPznHHLOHyaCG+t536i0tr6xuVXeruzs7u0fVA+P2iZONWUtGotYd0NimOCKtSy3gnUTzYgMBeuEk9u83nli2vBYPdppwgJJRopHnBLrrE7/gY8kqQyqNa/uzYVXwS+gBoWag+pXfxjTVDJlqSDG9HwvsUFGtOVUsFmlnxqWEDohI9ZzqIhkJsjm687wmXOGOIq1e8riuft7IiPSmKkMXackdmyWa7n5X62X2ug6yLhKUssUXXwUpQLbGOe34yHXjFoxdUCo5m5XTMdEE2pdQnkI/vLJq9C+qPuO7y9rjZsijjKcwCmcgw9X0IA7aEILKEzgGV7hDSXoBb2jj0VrCRUzx/BH6PMHocSPFw==</latexit>

⌃
<latexit sha1_base64="eV+l2cCmvwUY5IAEHBUPnMwIvto=">AAAB7nicbZDLSgMxFIZP6q3WW9Wlm2ARXJUZEXRZdOOyor1AO5RMmmlDk8yQZIQy9CHcuFDErc/jzrcx085CW38IfPznHHLOHyaCG+t536i0tr6xuVXeruzs7u0fVA+P2iZONWUtGotYd0NimOCKtSy3gnUTzYgMBeuEk9u83nli2vBYPdppwgJJRopHnBLrrE7/gY8kqQyqNa/uzYVXwS+gBoWag+pXfxjTVDJlqSDG9HwvsUFGtOVUsFmlnxqWEDohI9ZzqIhkJsjm687wmXOGOIq1e8riuft7IiPSmKkMXackdmyWa7n5X62X2ug6yLhKUssUXXwUpQLbGOe34yHXjFoxdUCo5m5XTMdEE2pdQnkI/vLJq9C+qPuO7y9rjZsijjKcwCmcgw9X0IA7aEILKEzgGV7hDSXoBb2jj0VrCRUzx/BH6PMHocSPFw==</latexit><latexit sha1_base64="eV+l2cCmvwUY5IAEHBUPnMwIvto=">AAAB7nicbZDLSgMxFIZP6q3WW9Wlm2ARXJUZEXRZdOOyor1AO5RMmmlDk8yQZIQy9CHcuFDErc/jzrcx085CW38IfPznHHLOHyaCG+t536i0tr6xuVXeruzs7u0fVA+P2iZONWUtGotYd0NimOCKtSy3gnUTzYgMBeuEk9u83nli2vBYPdppwgJJRopHnBLrrE7/gY8kqQyqNa/uzYVXwS+gBoWag+pXfxjTVDJlqSDG9HwvsUFGtOVUsFmlnxqWEDohI9ZzqIhkJsjm687wmXOGOIq1e8riuft7IiPSmKkMXackdmyWa7n5X62X2ug6yLhKUssUXXwUpQLbGOe34yHXjFoxdUCo5m5XTMdEE2pdQnkI/vLJq9C+qPuO7y9rjZsijjKcwCmcgw9X0IA7aEILKEzgGV7hDSXoBb2jj0VrCRUzx/BH6PMHocSPFw==</latexit><latexit sha1_base64="eV+l2cCmvwUY5IAEHBUPnMwIvto=">AAAB7nicbZDLSgMxFIZP6q3WW9Wlm2ARXJUZEXRZdOOyor1AO5RMmmlDk8yQZIQy9CHcuFDErc/jzrcx085CW38IfPznHHLOHyaCG+t536i0tr6xuVXeruzs7u0fVA+P2iZONWUtGotYd0NimOCKtSy3gnUTzYgMBeuEk9u83nli2vBYPdppwgJJRopHnBLrrE7/gY8kqQyqNa/uzYVXwS+gBoWag+pXfxjTVDJlqSDG9HwvsUFGtOVUsFmlnxqWEDohI9ZzqIhkJsjm687wmXOGOIq1e8riuft7IiPSmKkMXackdmyWa7n5X62X2ug6yLhKUssUXXwUpQLbGOe34yHXjFoxdUCo5m5XTMdEE2pdQnkI/vLJq9C+qPuO7y9rjZsijjKcwCmcgw9X0IA7aEILKEzgGV7hDSXoBb2jj0VrCRUzx/BH6PMHocSPFw==</latexit><latexit sha1_base64="eV+l2cCmvwUY5IAEHBUPnMwIvto=">AAAB7nicbZDLSgMxFIZP6q3WW9Wlm2ARXJUZEXRZdOOyor1AO5RMmmlDk8yQZIQy9CHcuFDErc/jzrcx085CW38IfPznHHLOHyaCG+t536i0tr6xuVXeruzs7u0fVA+P2iZONWUtGotYd0NimOCKtSy3gnUTzYgMBeuEk9u83nli2vBYPdppwgJJRopHnBLrrE7/gY8kqQyqNa/uzYVXwS+gBoWag+pXfxjTVDJlqSDG9HwvsUFGtOVUsFmlnxqWEDohI9ZzqIhkJsjm687wmXOGOIq1e8riuft7IiPSmKkMXackdmyWa7n5X62X2ug6yLhKUssUXXwUpQLbGOe34yHXjFoxdUCo5m5XTMdEE2pdQnkI/vLJq9C+qPuO7y9rjZsijjKcwCmcgw9X0IA7aEILKEzgGV7hDSXoBb2jj0VrCRUzx/BH6PMHocSPFw==</latexit>

⌃
<latexit sha1_base64="eV+l2cCmvwUY5IAEHBUPnMwIvto=">AAAB7nicbZDLSgMxFIZP6q3WW9Wlm2ARXJUZEXRZdOOyor1AO5RMmmlDk8yQZIQy9CHcuFDErc/jzrcx085CW38IfPznHHLOHyaCG+t536i0tr6xuVXeruzs7u0fVA+P2iZONWUtGotYd0NimOCKtSy3gnUTzYgMBeuEk9u83nli2vBYPdppwgJJRopHnBLrrE7/gY8kqQyqNa/uzYVXwS+gBoWag+pXfxjTVDJlqSDG9HwvsUFGtOVUsFmlnxqWEDohI9ZzqIhkJsjm687wmXOGOIq1e8riuft7IiPSmKkMXackdmyWa7n5X62X2ug6yLhKUssUXXwUpQLbGOe34yHXjFoxdUCo5m5XTMdEE2pdQnkI/vLJq9C+qPuO7y9rjZsijjKcwCmcgw9X0IA7aEILKEzgGV7hDSXoBb2jj0VrCRUzx/BH6PMHocSPFw==</latexit><latexit sha1_base64="eV+l2cCmvwUY5IAEHBUPnMwIvto=">AAAB7nicbZDLSgMxFIZP6q3WW9Wlm2ARXJUZEXRZdOOyor1AO5RMmmlDk8yQZIQy9CHcuFDErc/jzrcx085CW38IfPznHHLOHyaCG+t536i0tr6xuVXeruzs7u0fVA+P2iZONWUtGotYd0NimOCKtSy3gnUTzYgMBeuEk9u83nli2vBYPdppwgJJRopHnBLrrE7/gY8kqQyqNa/uzYVXwS+gBoWag+pXfxjTVDJlqSDG9HwvsUFGtOVUsFmlnxqWEDohI9ZzqIhkJsjm687wmXOGOIq1e8riuft7IiPSmKkMXackdmyWa7n5X62X2ug6yLhKUssUXXwUpQLbGOe34yHXjFoxdUCo5m5XTMdEE2pdQnkI/vLJq9C+qPuO7y9rjZsijjKcwCmcgw9X0IA7aEILKEzgGV7hDSXoBb2jj0VrCRUzx/BH6PMHocSPFw==</latexit><latexit sha1_base64="eV+l2cCmvwUY5IAEHBUPnMwIvto=">AAAB7nicbZDLSgMxFIZP6q3WW9Wlm2ARXJUZEXRZdOOyor1AO5RMmmlDk8yQZIQy9CHcuFDErc/jzrcx085CW38IfPznHHLOHyaCG+t536i0tr6xuVXeruzs7u0fVA+P2iZONWUtGotYd0NimOCKtSy3gnUTzYgMBeuEk9u83nli2vBYPdppwgJJRopHnBLrrE7/gY8kqQyqNa/uzYVXwS+gBoWag+pXfxjTVDJlqSDG9HwvsUFGtOVUsFmlnxqWEDohI9ZzqIhkJsjm687wmXOGOIq1e8riuft7IiPSmKkMXackdmyWa7n5X62X2ug6yLhKUssUXXwUpQLbGOe34yHXjFoxdUCo5m5XTMdEE2pdQnkI/vLJq9C+qPuO7y9rjZsijjKcwCmcgw9X0IA7aEILKEzgGV7hDSXoBb2jj0VrCRUzx/BH6PMHocSPFw==</latexit><latexit sha1_base64="eV+l2cCmvwUY5IAEHBUPnMwIvto=">AAAB7nicbZDLSgMxFIZP6q3WW9Wlm2ARXJUZEXRZdOOyor1AO5RMmmlDk8yQZIQy9CHcuFDErc/jzrcx085CW38IfPznHHLOHyaCG+t536i0tr6xuVXeruzs7u0fVA+P2iZONWUtGotYd0NimOCKtSy3gnUTzYgMBeuEk9u83nli2vBYPdppwgJJRopHnBLrrE7/gY8kqQyqNa/uzYVXwS+gBoWag+pXfxjTVDJlqSDG9HwvsUFGtOVUsFmlnxqWEDohI9ZzqIhkJsjm687wmXOGOIq1e8riuft7IiPSmKkMXackdmyWa7n5X62X2ug6yLhKUssUXXwUpQLbGOe34yHXjFoxdUCo5m5XTMdEE2pdQnkI/vLJq9C+qPuO7y9rjZsijjKcwCmcgw9X0IA7aEILKEzgGV7hDSXoBb2jj0VrCRUzx/BH6PMHocSPFw==</latexit>

gL
<latexit sha1_base64="zoeDwrtGpc9AmnQV3ZMXsRXEnCE=">AAAB63icbZDLSgMxFIZP6q3WW9Wlm2ARXJUZEXRZdOPCRQV7gXYomTTThiaZIckIZegruHGhiFtfyJ1vY6adhbb+EPj4zznknD9MBDfW875RaW19Y3OrvF3Z2d3bP6geHrVNnGrKWjQWse6GxDDBFWtZbgXrJpoRGQrWCSe3eb3zxLThsXq004QFkowUjzglNrdGg/vKoFrz6t5ceBX8AmpQqDmofvWHMU0lU5YKYkzP9xIbZERbTgWbVfqpYQmhEzJiPYeKSGaCbL7rDJ85Z4ijWLunLJ67vycyIo2ZytB1SmLHZrmWm//VeqmNroOMqyS1TNHFR1EqsI1xfjgecs2oFVMHhGrudsV0TDSh1sWTh+Avn7wK7Yu67/jhsta4KeIowwmcwjn4cAUNuIMmtIDCGJ7hFd6QRC/oHX0sWkuomDmGP0KfP0/ajb4=</latexit><latexit sha1_base64="zoeDwrtGpc9AmnQV3ZMXsRXEnCE=">AAAB63icbZDLSgMxFIZP6q3WW9Wlm2ARXJUZEXRZdOPCRQV7gXYomTTThiaZIckIZegruHGhiFtfyJ1vY6adhbb+EPj4zznknD9MBDfW875RaW19Y3OrvF3Z2d3bP6geHrVNnGrKWjQWse6GxDDBFWtZbgXrJpoRGQrWCSe3eb3zxLThsXq004QFkowUjzglNrdGg/vKoFrz6t5ceBX8AmpQqDmofvWHMU0lU5YKYkzP9xIbZERbTgWbVfqpYQmhEzJiPYeKSGaCbL7rDJ85Z4ijWLunLJ67vycyIo2ZytB1SmLHZrmWm//VeqmNroOMqyS1TNHFR1EqsI1xfjgecs2oFVMHhGrudsV0TDSh1sWTh+Avn7wK7Yu67/jhsta4KeIowwmcwjn4cAUNuIMmtIDCGJ7hFd6QRC/oHX0sWkuomDmGP0KfP0/ajb4=</latexit><latexit sha1_base64="zoeDwrtGpc9AmnQV3ZMXsRXEnCE=">AAAB63icbZDLSgMxFIZP6q3WW9Wlm2ARXJUZEXRZdOPCRQV7gXYomTTThiaZIckIZegruHGhiFtfyJ1vY6adhbb+EPj4zznknD9MBDfW875RaW19Y3OrvF3Z2d3bP6geHrVNnGrKWjQWse6GxDDBFWtZbgXrJpoRGQrWCSe3eb3zxLThsXq004QFkowUjzglNrdGg/vKoFrz6t5ceBX8AmpQqDmofvWHMU0lU5YKYkzP9xIbZERbTgWbVfqpYQmhEzJiPYeKSGaCbL7rDJ85Z4ijWLunLJ67vycyIo2ZytB1SmLHZrmWm//VeqmNroOMqyS1TNHFR1EqsI1xfjgecs2oFVMHhGrudsV0TDSh1sWTh+Avn7wK7Yu67/jhsta4KeIowwmcwjn4cAUNuIMmtIDCGJ7hFd6QRC/oHX0sWkuomDmGP0KfP0/ajb4=</latexit><latexit sha1_base64="zoeDwrtGpc9AmnQV3ZMXsRXEnCE=">AAAB63icbZDLSgMxFIZP6q3WW9Wlm2ARXJUZEXRZdOPCRQV7gXYomTTThiaZIckIZegruHGhiFtfyJ1vY6adhbb+EPj4zznknD9MBDfW875RaW19Y3OrvF3Z2d3bP6geHrVNnGrKWjQWse6GxDDBFWtZbgXrJpoRGQrWCSe3eb3zxLThsXq004QFkowUjzglNrdGg/vKoFrz6t5ceBX8AmpQqDmofvWHMU0lU5YKYkzP9xIbZERbTgWbVfqpYQmhEzJiPYeKSGaCbL7rDJ85Z4ijWLunLJ67vycyIo2ZytB1SmLHZrmWm//VeqmNroOMqyS1TNHFR1EqsI1xfjgecs2oFVMHhGrudsV0TDSh1sWTh+Avn7wK7Yu67/jhsta4KeIowwmcwjn4cAUNuIMmtIDCGJ7hFd6QRC/oHX0sWkuomDmGP0KfP0/ajb4=</latexit> gR

<latexit sha1_base64="FpUAOAziecS/nV32D6Zw7PG9zMA=">AAAB63icbZDLSgMxFIZP6q3WW9Wlm2ARXJUZEXRZdOOyir1AO5RMmmlDk8yQZIQy9BXcuFDErS/kzrcx085CW38IfPznHHLOHyaCG+t536i0tr6xuVXeruzs7u0fVA+P2iZONWUtGotYd0NimOCKtSy3gnUTzYgMBeuEk9u83nli2vBYPdppwgJJRopHnBKbW6PBQ2VQrXl1by68Cn4BNSjUHFS/+sOYppIpSwUxpud7iQ0yoi2ngs0q/dSwhNAJGbGeQ0UkM0E233WGz5wzxFGs3VMWz93fExmRxkxl6DolsWOzXMvN/2q91EbXQcZVklqm6OKjKBXYxjg/HA+5ZtSKqQNCNXe7YjommlDr4slD8JdPXoX2Rd13fH9Za9wUcZThBE7hHHy4ggbcQRNaQGEMz/AKb0iiF/SOPhatJVTMHMMfoc8fWPiNxA==</latexit><latexit sha1_base64="FpUAOAziecS/nV32D6Zw7PG9zMA=">AAAB63icbZDLSgMxFIZP6q3WW9Wlm2ARXJUZEXRZdOOyir1AO5RMmmlDk8yQZIQy9BXcuFDErS/kzrcx085CW38IfPznHHLOHyaCG+t536i0tr6xuVXeruzs7u0fVA+P2iZONWUtGotYd0NimOCKtSy3gnUTzYgMBeuEk9u83nli2vBYPdppwgJJRopHnBKbW6PBQ2VQrXl1by68Cn4BNSjUHFS/+sOYppIpSwUxpud7iQ0yoi2ngs0q/dSwhNAJGbGeQ0UkM0E233WGz5wzxFGs3VMWz93fExmRxkxl6DolsWOzXMvN/2q91EbXQcZVklqm6OKjKBXYxjg/HA+5ZtSKqQNCNXe7YjommlDr4slD8JdPXoX2Rd13fH9Za9wUcZThBE7hHHy4ggbcQRNaQGEMz/AKb0iiF/SOPhatJVTMHMMfoc8fWPiNxA==</latexit><latexit sha1_base64="FpUAOAziecS/nV32D6Zw7PG9zMA=">AAAB63icbZDLSgMxFIZP6q3WW9Wlm2ARXJUZEXRZdOOyir1AO5RMmmlDk8yQZIQy9BXcuFDErS/kzrcx085CW38IfPznHHLOHyaCG+t536i0tr6xuVXeruzs7u0fVA+P2iZONWUtGotYd0NimOCKtSy3gnUTzYgMBeuEk9u83nli2vBYPdppwgJJRopHnBKbW6PBQ2VQrXl1by68Cn4BNSjUHFS/+sOYppIpSwUxpud7iQ0yoi2ngs0q/dSwhNAJGbGeQ0UkM0E233WGz5wzxFGs3VMWz93fExmRxkxl6DolsWOzXMvN/2q91EbXQcZVklqm6OKjKBXYxjg/HA+5ZtSKqQNCNXe7YjommlDr4slD8JdPXoX2Rd13fH9Za9wUcZThBE7hHHy4ggbcQRNaQGEMz/AKb0iiF/SOPhatJVTMHMMfoc8fWPiNxA==</latexit><latexit sha1_base64="FpUAOAziecS/nV32D6Zw7PG9zMA=">AAAB63icbZDLSgMxFIZP6q3WW9Wlm2ARXJUZEXRZdOOyir1AO5RMmmlDk8yQZIQy9BXcuFDErS/kzrcx085CW38IfPznHHLOHyaCG+t536i0tr6xuVXeruzs7u0fVA+P2iZONWUtGotYd0NimOCKtSy3gnUTzYgMBeuEk9u83nli2vBYPdppwgJJRopHnBKbW6PBQ2VQrXl1by68Cn4BNSjUHFS/+sOYppIpSwUxpud7iQ0yoi2ngs0q/dSwhNAJGbGeQ0UkM0E233WGz5wzxFGs3VMWz93fExmRxkxl6DolsWOzXMvN/2q91EbXQcZVklqm6OKjKBXYxjg/HA+5ZtSKqQNCNXe7YjommlDr4slD8JdPXoX2Rd13fH9Za9wUcZThBE7hHHy4ggbcQRNaQGEMz/AKb0iiF/SOPhatJVTMHMMfoc8fWPiNxA==</latexit>



A result by Israel from the 60s resolves the issue for 
smooth shock surfaces in General Relativity:

gL
<latexit sha1_base64="zoeDwrtGpc9AmnQV3ZMXsRXEnCE=">AAAB63icbZDLSgMxFIZP6q3WW9Wlm2ARXJUZEXRZdOPCRQV7gXYomTTThiaZIckIZegruHGhiFtfyJ1vY6adhbb+EPj4zznknD9MBDfW875RaW19Y3OrvF3Z2d3bP6geHrVNnGrKWjQWse6GxDDBFWtZbgXrJpoRGQrWCSe3eb3zxLThsXq004QFkowUjzglNrdGg/vKoFrz6t5ceBX8AmpQqDmofvWHMU0lU5YKYkzP9xIbZERbTgWbVfqpYQmhEzJiPYeKSGaCbL7rDJ85Z4ijWLunLJ67vycyIo2ZytB1SmLHZrmWm//VeqmNroOMqyS1TNHFR1EqsI1xfjgecs2oFVMHhGrudsV0TDSh1sWTh+Avn7wK7Yu67/jhsta4KeIowwmcwjn4cAUNuIMmtIDCGJ7hFd6QRC/oHX0sWkuomDmGP0KfP0/ajb4=</latexit><latexit sha1_base64="zoeDwrtGpc9AmnQV3ZMXsRXEnCE=">AAAB63icbZDLSgMxFIZP6q3WW9Wlm2ARXJUZEXRZdOPCRQV7gXYomTTThiaZIckIZegruHGhiFtfyJ1vY6adhbb+EPj4zznknD9MBDfW875RaW19Y3OrvF3Z2d3bP6geHrVNnGrKWjQWse6GxDDBFWtZbgXrJpoRGQrWCSe3eb3zxLThsXq004QFkowUjzglNrdGg/vKoFrz6t5ceBX8AmpQqDmofvWHMU0lU5YKYkzP9xIbZERbTgWbVfqpYQmhEzJiPYeKSGaCbL7rDJ85Z4ijWLunLJ67vycyIo2ZytB1SmLHZrmWm//VeqmNroOMqyS1TNHFR1EqsI1xfjgecs2oFVMHhGrudsV0TDSh1sWTh+Avn7wK7Yu67/jhsta4KeIowwmcwjn4cAUNuIMmtIDCGJ7hFd6QRC/oHX0sWkuomDmGP0KfP0/ajb4=</latexit><latexit sha1_base64="zoeDwrtGpc9AmnQV3ZMXsRXEnCE=">AAAB63icbZDLSgMxFIZP6q3WW9Wlm2ARXJUZEXRZdOPCRQV7gXYomTTThiaZIckIZegruHGhiFtfyJ1vY6adhbb+EPj4zznknD9MBDfW875RaW19Y3OrvF3Z2d3bP6geHrVNnGrKWjQWse6GxDDBFWtZbgXrJpoRGQrWCSe3eb3zxLThsXq004QFkowUjzglNrdGg/vKoFrz6t5ceBX8AmpQqDmofvWHMU0lU5YKYkzP9xIbZERbTgWbVfqpYQmhEzJiPYeKSGaCbL7rDJ85Z4ijWLunLJ67vycyIo2ZytB1SmLHZrmWm//VeqmNroOMqyS1TNHFR1EqsI1xfjgecs2oFVMHhGrudsV0TDSh1sWTh+Avn7wK7Yu67/jhsta4KeIowwmcwjn4cAUNuIMmtIDCGJ7hFd6QRC/oHX0sWkuomDmGP0KfP0/ajb4=</latexit><latexit sha1_base64="zoeDwrtGpc9AmnQV3ZMXsRXEnCE=">AAAB63icbZDLSgMxFIZP6q3WW9Wlm2ARXJUZEXRZdOPCRQV7gXYomTTThiaZIckIZegruHGhiFtfyJ1vY6adhbb+EPj4zznknD9MBDfW875RaW19Y3OrvF3Z2d3bP6geHrVNnGrKWjQWse6GxDDBFWtZbgXrJpoRGQrWCSe3eb3zxLThsXq004QFkowUjzglNrdGg/vKoFrz6t5ceBX8AmpQqDmofvWHMU0lU5YKYkzP9xIbZERbTgWbVfqpYQmhEzJiPYeKSGaCbL7rDJ85Z4ijWLunLJ67vycyIo2ZytB1SmLHZrmWm//VeqmNroOMqyS1TNHFR1EqsI1xfjgecs2oFVMHhGrudsV0TDSh1sWTh+Avn7wK7Yu67/jhsta4KeIowwmcwjn4cAUNuIMmtIDCGJ7hFd6QRC/oHX0sWkuomDmGP0KfP0/ajb4=</latexit>

gR
<latexit sha1_base64="FpUAOAziecS/nV32D6Zw7PG9zMA=">AAAB63icbZDLSgMxFIZP6q3WW9Wlm2ARXJUZEXRZdOOyir1AO5RMmmlDk8yQZIQy9BXcuFDErS/kzrcx085CW38IfPznHHLOHyaCG+t536i0tr6xuVXeruzs7u0fVA+P2iZONWUtGotYd0NimOCKtSy3gnUTzYgMBeuEk9u83nli2vBYPdppwgJJRopHnBKbW6PBQ2VQrXl1by68Cn4BNSjUHFS/+sOYppIpSwUxpud7iQ0yoi2ngs0q/dSwhNAJGbGeQ0UkM0E233WGz5wzxFGs3VMWz93fExmRxkxl6DolsWOzXMvN/2q91EbXQcZVklqm6OKjKBXYxjg/HA+5ZtSKqQNCNXe7YjommlDr4slD8JdPXoX2Rd13fH9Za9wUcZThBE7hHHy4ggbcQRNaQGEMz/AKb0iiF/SOPhatJVTMHMMfoc8fWPiNxA==</latexit><latexit sha1_base64="FpUAOAziecS/nV32D6Zw7PG9zMA=">AAAB63icbZDLSgMxFIZP6q3WW9Wlm2ARXJUZEXRZdOOyir1AO5RMmmlDk8yQZIQy9BXcuFDErS/kzrcx085CW38IfPznHHLOHyaCG+t536i0tr6xuVXeruzs7u0fVA+P2iZONWUtGotYd0NimOCKtSy3gnUTzYgMBeuEk9u83nli2vBYPdppwgJJRopHnBKbW6PBQ2VQrXl1by68Cn4BNSjUHFS/+sOYppIpSwUxpud7iQ0yoi2ngs0q/dSwhNAJGbGeQ0UkM0E233WGz5wzxFGs3VMWz93fExmRxkxl6DolsWOzXMvN/2q91EbXQcZVklqm6OKjKBXYxjg/HA+5ZtSKqQNCNXe7YjommlDr4slD8JdPXoX2Rd13fH9Za9wUcZThBE7hHHy4ggbcQRNaQGEMz/AKb0iiF/SOPhatJVTMHMMfoc8fWPiNxA==</latexit><latexit sha1_base64="FpUAOAziecS/nV32D6Zw7PG9zMA=">AAAB63icbZDLSgMxFIZP6q3WW9Wlm2ARXJUZEXRZdOOyir1AO5RMmmlDk8yQZIQy9BXcuFDErS/kzrcx085CW38IfPznHHLOHyaCG+t536i0tr6xuVXeruzs7u0fVA+P2iZONWUtGotYd0NimOCKtSy3gnUTzYgMBeuEk9u83nli2vBYPdppwgJJRopHnBKbW6PBQ2VQrXl1by68Cn4BNSjUHFS/+sOYppIpSwUxpud7iQ0yoi2ngs0q/dSwhNAJGbGeQ0UkM0E233WGz5wzxFGs3VMWz93fExmRxkxl6DolsWOzXMvN/2q91EbXQcZVklqm6OKjKBXYxjg/HA+5ZtSKqQNCNXe7YjommlDr4slD8JdPXoX2Rd13fH9Za9wUcZThBE7hHHy4ggbcQRNaQGEMz/AKb0iiF/SOPhatJVTMHMMfoc8fWPiNxA==</latexit><latexit sha1_base64="FpUAOAziecS/nV32D6Zw7PG9zMA=">AAAB63icbZDLSgMxFIZP6q3WW9Wlm2ARXJUZEXRZdOOyir1AO5RMmmlDk8yQZIQy9BXcuFDErS/kzrcx085CW38IfPznHHLOHyaCG+t536i0tr6xuVXeruzs7u0fVA+P2iZONWUtGotYd0NimOCKtSy3gnUTzYgMBeuEk9u83nli2vBYPdppwgJJRopHnBKbW6PBQ2VQrXl1by68Cn4BNSjUHFS/+sOYppIpSwUxpud7iQ0yoi2ngs0q/dSwhNAJGbGeQ0UkM0E233WGz5wzxFGs3VMWz93fExmRxkxl6DolsWOzXMvN/2q91EbXQcZVklqm6OKjKBXYxjg/HA+5ZtSKqQNCNXe7YjommlDr4slD8JdPXoX2Rd13fH9Za9wUcZThBE7hHHy4ggbcQRNaQGEMz/AKb0iiF/SOPhatJVTMHMMfoc8fWPiNxA==</latexit>

shock

gL [ gR
<latexit sha1_base64="3cAicJsZ18LYoV5yVtAlNSFGG0c=">AAAB83icbZDLSsNAFIZP6q3WW9Wlm8EiuCqJCLosunHhooq1hSaEyXSSDp1MwlyEUvoablwo4taXcefbOGmz0NYfBj7+cw7nzB/lnCntut9OZWV1bX2julnb2t7Z3avvHzyqzEhCOyTjmexFWFHOBO1opjnt5ZLiNOK0G42ui3r3iUrFMvGgxzkNUpwIFjOCtbX8JLz1iclREt7XwnrDbbozoWXwSmhAqXZY//IHGTEpFZpwrFTfc3MdTLDUjHA6rflG0RyTEU5o36LAKVXBZHbzFJ1YZ4DiTNonNJq5vycmOFVqnEa2M8V6qBZrhflfrW90fBlMmMiNpoLMF8WGI52hIgA0YJISzccWMJHM3orIEEtMtI2pCMFb/PIyPJ41Pct3543WVRlHFY7gGE7BgwtowQ20oQMEcniGV3hzjPPivDsf89aKU84cwh85nz/i9ZDq</latexit><latexit sha1_base64="3cAicJsZ18LYoV5yVtAlNSFGG0c=">AAAB83icbZDLSsNAFIZP6q3WW9Wlm8EiuCqJCLosunHhooq1hSaEyXSSDp1MwlyEUvoablwo4taXcefbOGmz0NYfBj7+cw7nzB/lnCntut9OZWV1bX2julnb2t7Z3avvHzyqzEhCOyTjmexFWFHOBO1opjnt5ZLiNOK0G42ui3r3iUrFMvGgxzkNUpwIFjOCtbX8JLz1iclREt7XwnrDbbozoWXwSmhAqXZY//IHGTEpFZpwrFTfc3MdTLDUjHA6rflG0RyTEU5o36LAKVXBZHbzFJ1YZ4DiTNonNJq5vycmOFVqnEa2M8V6qBZrhflfrW90fBlMmMiNpoLMF8WGI52hIgA0YJISzccWMJHM3orIEEtMtI2pCMFb/PIyPJ41Pct3543WVRlHFY7gGE7BgwtowQ20oQMEcniGV3hzjPPivDsf89aKU84cwh85nz/i9ZDq</latexit><latexit sha1_base64="3cAicJsZ18LYoV5yVtAlNSFGG0c=">AAAB83icbZDLSsNAFIZP6q3WW9Wlm8EiuCqJCLosunHhooq1hSaEyXSSDp1MwlyEUvoablwo4taXcefbOGmz0NYfBj7+cw7nzB/lnCntut9OZWV1bX2julnb2t7Z3avvHzyqzEhCOyTjmexFWFHOBO1opjnt5ZLiNOK0G42ui3r3iUrFMvGgxzkNUpwIFjOCtbX8JLz1iclREt7XwnrDbbozoWXwSmhAqXZY//IHGTEpFZpwrFTfc3MdTLDUjHA6rflG0RyTEU5o36LAKVXBZHbzFJ1YZ4DiTNonNJq5vycmOFVqnEa2M8V6qBZrhflfrW90fBlMmMiNpoLMF8WGI52hIgA0YJISzccWMJHM3orIEEtMtI2pCMFb/PIyPJ41Pct3543WVRlHFY7gGE7BgwtowQ20oQMEcniGV3hzjPPivDsf89aKU84cwh85nz/i9ZDq</latexit><latexit sha1_base64="3cAicJsZ18LYoV5yVtAlNSFGG0c=">AAAB83icbZDLSsNAFIZP6q3WW9Wlm8EiuCqJCLosunHhooq1hSaEyXSSDp1MwlyEUvoablwo4taXcefbOGmz0NYfBj7+cw7nzB/lnCntut9OZWV1bX2julnb2t7Z3avvHzyqzEhCOyTjmexFWFHOBO1opjnt5ZLiNOK0G42ui3r3iUrFMvGgxzkNUpwIFjOCtbX8JLz1iclREt7XwnrDbbozoWXwSmhAqXZY//IHGTEpFZpwrFTfc3MdTLDUjHA6rflG0RyTEU5o36LAKVXBZHbzFJ1YZ4DiTNonNJq5vycmOFVqnEa2M8V6qBZrhflfrW90fBlMmMiNpoLMF8WGI52hIgA0YJISzccWMJHM3orIEEtMtI2pCMFb/PIyPJ41Pct3543WVRlHFY7gGE7BgwtowQ20oQMEcniGV3hzjPPivDsf89aKU84cwh85nz/i9ZDq</latexit>

⌃
<latexit sha1_base64="eV+l2cCmvwUY5IAEHBUPnMwIvto=">AAAB7nicbZDLSgMxFIZP6q3WW9Wlm2ARXJUZEXRZdOOyor1AO5RMmmlDk8yQZIQy9CHcuFDErc/jzrcx085CW38IfPznHHLOHyaCG+t536i0tr6xuVXeruzs7u0fVA+P2iZONWUtGotYd0NimOCKtSy3gnUTzYgMBeuEk9u83nli2vBYPdppwgJJRopHnBLrrE7/gY8kqQyqNa/uzYVXwS+gBoWag+pXfxjTVDJlqSDG9HwvsUFGtOVUsFmlnxqWEDohI9ZzqIhkJsjm687wmXOGOIq1e8riuft7IiPSmKkMXackdmyWa7n5X62X2ug6yLhKUssUXXwUpQLbGOe34yHXjFoxdUCo5m5XTMdEE2pdQnkI/vLJq9C+qPuO7y9rjZsijjKcwCmcgw9X0IA7aEILKEzgGV7hDSXoBb2jj0VrCRUzx/BH6PMHocSPFw==</latexit><latexit sha1_base64="eV+l2cCmvwUY5IAEHBUPnMwIvto=">AAAB7nicbZDLSgMxFIZP6q3WW9Wlm2ARXJUZEXRZdOOyor1AO5RMmmlDk8yQZIQy9CHcuFDErc/jzrcx085CW38IfPznHHLOHyaCG+t536i0tr6xuVXeruzs7u0fVA+P2iZONWUtGotYd0NimOCKtSy3gnUTzYgMBeuEk9u83nli2vBYPdppwgJJRopHnBLrrE7/gY8kqQyqNa/uzYVXwS+gBoWag+pXfxjTVDJlqSDG9HwvsUFGtOVUsFmlnxqWEDohI9ZzqIhkJsjm687wmXOGOIq1e8riuft7IiPSmKkMXackdmyWa7n5X62X2ug6yLhKUssUXXwUpQLbGOe34yHXjFoxdUCo5m5XTMdEE2pdQnkI/vLJq9C+qPuO7y9rjZsijjKcwCmcgw9X0IA7aEILKEzgGV7hDSXoBb2jj0VrCRUzx/BH6PMHocSPFw==</latexit><latexit sha1_base64="eV+l2cCmvwUY5IAEHBUPnMwIvto=">AAAB7nicbZDLSgMxFIZP6q3WW9Wlm2ARXJUZEXRZdOOyor1AO5RMmmlDk8yQZIQy9CHcuFDErc/jzrcx085CW38IfPznHHLOHyaCG+t536i0tr6xuVXeruzs7u0fVA+P2iZONWUtGotYd0NimOCKtSy3gnUTzYgMBeuEk9u83nli2vBYPdppwgJJRopHnBLrrE7/gY8kqQyqNa/uzYVXwS+gBoWag+pXfxjTVDJlqSDG9HwvsUFGtOVUsFmlnxqWEDohI9ZzqIhkJsjm687wmXOGOIq1e8riuft7IiPSmKkMXackdmyWa7n5X62X2ug6yLhKUssUXXwUpQLbGOe34yHXjFoxdUCo5m5XTMdEE2pdQnkI/vLJq9C+qPuO7y9rjZsijjKcwCmcgw9X0IA7aEILKEzgGV7hDSXoBb2jj0VrCRUzx/BH6PMHocSPFw==</latexit><latexit sha1_base64="eV+l2cCmvwUY5IAEHBUPnMwIvto=">AAAB7nicbZDLSgMxFIZP6q3WW9Wlm2ARXJUZEXRZdOOyor1AO5RMmmlDk8yQZIQy9CHcuFDErc/jzrcx085CW38IfPznHHLOHyaCG+t536i0tr6xuVXeruzs7u0fVA+P2iZONWUtGotYd0NimOCKtSy3gnUTzYgMBeuEk9u83nli2vBYPdppwgJJRopHnBLrrE7/gY8kqQyqNa/uzYVXwS+gBoWag+pXfxjTVDJlqSDG9HwvsUFGtOVUsFmlnxqWEDohI9ZzqIhkJsjm687wmXOGOIq1e8riuft7IiPSmKkMXackdmyWa7n5X62X2ug6yLhKUssUXXwUpQLbGOe34yHXjFoxdUCo5m5XTMdEE2pdQnkI/vLJq9C+qPuO7y9rjZsijjKcwCmcgw9X0IA7aEILKEzgGV7hDSXoBb2jj0VrCRUzx/BH6PMHocSPFw==</latexit>

⌃
<latexit sha1_base64="eV+l2cCmvwUY5IAEHBUPnMwIvto=">AAAB7nicbZDLSgMxFIZP6q3WW9Wlm2ARXJUZEXRZdOOyor1AO5RMmmlDk8yQZIQy9CHcuFDErc/jzrcx085CW38IfPznHHLOHyaCG+t536i0tr6xuVXeruzs7u0fVA+P2iZONWUtGotYd0NimOCKtSy3gnUTzYgMBeuEk9u83nli2vBYPdppwgJJRopHnBLrrE7/gY8kqQyqNa/uzYVXwS+gBoWag+pXfxjTVDJlqSDG9HwvsUFGtOVUsFmlnxqWEDohI9ZzqIhkJsjm687wmXOGOIq1e8riuft7IiPSmKkMXackdmyWa7n5X62X2ug6yLhKUssUXXwUpQLbGOe34yHXjFoxdUCo5m5XTMdEE2pdQnkI/vLJq9C+qPuO7y9rjZsijjKcwCmcgw9X0IA7aEILKEzgGV7hDSXoBb2jj0VrCRUzx/BH6PMHocSPFw==</latexit><latexit sha1_base64="eV+l2cCmvwUY5IAEHBUPnMwIvto=">AAAB7nicbZDLSgMxFIZP6q3WW9Wlm2ARXJUZEXRZdOOyor1AO5RMmmlDk8yQZIQy9CHcuFDErc/jzrcx085CW38IfPznHHLOHyaCG+t536i0tr6xuVXeruzs7u0fVA+P2iZONWUtGotYd0NimOCKtSy3gnUTzYgMBeuEk9u83nli2vBYPdppwgJJRopHnBLrrE7/gY8kqQyqNa/uzYVXwS+gBoWag+pXfxjTVDJlqSDG9HwvsUFGtOVUsFmlnxqWEDohI9ZzqIhkJsjm687wmXOGOIq1e8riuft7IiPSmKkMXackdmyWa7n5X62X2ug6yLhKUssUXXwUpQLbGOe34yHXjFoxdUCo5m5XTMdEE2pdQnkI/vLJq9C+qPuO7y9rjZsijjKcwCmcgw9X0IA7aEILKEzgGV7hDSXoBb2jj0VrCRUzx/BH6PMHocSPFw==</latexit><latexit sha1_base64="eV+l2cCmvwUY5IAEHBUPnMwIvto=">AAAB7nicbZDLSgMxFIZP6q3WW9Wlm2ARXJUZEXRZdOOyor1AO5RMmmlDk8yQZIQy9CHcuFDErc/jzrcx085CW38IfPznHHLOHyaCG+t536i0tr6xuVXeruzs7u0fVA+P2iZONWUtGotYd0NimOCKtSy3gnUTzYgMBeuEk9u83nli2vBYPdppwgJJRopHnBLrrE7/gY8kqQyqNa/uzYVXwS+gBoWag+pXfxjTVDJlqSDG9HwvsUFGtOVUsFmlnxqWEDohI9ZzqIhkJsjm687wmXOGOIq1e8riuft7IiPSmKkMXackdmyWa7n5X62X2ug6yLhKUssUXXwUpQLbGOe34yHXjFoxdUCo5m5XTMdEE2pdQnkI/vLJq9C+qPuO7y9rjZsijjKcwCmcgw9X0IA7aEILKEzgGV7hDSXoBb2jj0VrCRUzx/BH6PMHocSPFw==</latexit><latexit sha1_base64="eV+l2cCmvwUY5IAEHBUPnMwIvto=">AAAB7nicbZDLSgMxFIZP6q3WW9Wlm2ARXJUZEXRZdOOyor1AO5RMmmlDk8yQZIQy9CHcuFDErc/jzrcx085CW38IfPznHHLOHyaCG+t536i0tr6xuVXeruzs7u0fVA+P2iZONWUtGotYd0NimOCKtSy3gnUTzYgMBeuEk9u83nli2vBYPdppwgJJRopHnBLrrE7/gY8kqQyqNa/uzYVXwS+gBoWag+pXfxjTVDJlqSDG9HwvsUFGtOVUsFmlnxqWEDohI9ZzqIhkJsjm687wmXOGOIq1e8riuft7IiPSmKkMXackdmyWa7n5X62X2ug6yLhKUssUXXwUpQLbGOe34yHXjFoxdUCo5m5XTMdEE2pdQnkI/vLJq9C+qPuO7y9rjZsijjKcwCmcgw9X0IA7aEILKEzgGV7hDSXoBb2jj0VrCRUzx/BH6PMHocSPFw==</latexit>

gL
<latexit sha1_base64="zoeDwrtGpc9AmnQV3ZMXsRXEnCE=">AAAB63icbZDLSgMxFIZP6q3WW9Wlm2ARXJUZEXRZdOPCRQV7gXYomTTThiaZIckIZegruHGhiFtfyJ1vY6adhbb+EPj4zznknD9MBDfW875RaW19Y3OrvF3Z2d3bP6geHrVNnGrKWjQWse6GxDDBFWtZbgXrJpoRGQrWCSe3eb3zxLThsXq004QFkowUjzglNrdGg/vKoFrz6t5ceBX8AmpQqDmofvWHMU0lU5YKYkzP9xIbZERbTgWbVfqpYQmhEzJiPYeKSGaCbL7rDJ85Z4ijWLunLJ67vycyIo2ZytB1SmLHZrmWm//VeqmNroOMqyS1TNHFR1EqsI1xfjgecs2oFVMHhGrudsV0TDSh1sWTh+Avn7wK7Yu67/jhsta4KeIowwmcwjn4cAUNuIMmtIDCGJ7hFd6QRC/oHX0sWkuomDmGP0KfP0/ajb4=</latexit><latexit sha1_base64="zoeDwrtGpc9AmnQV3ZMXsRXEnCE=">AAAB63icbZDLSgMxFIZP6q3WW9Wlm2ARXJUZEXRZdOPCRQV7gXYomTTThiaZIckIZegruHGhiFtfyJ1vY6adhbb+EPj4zznknD9MBDfW875RaW19Y3OrvF3Z2d3bP6geHrVNnGrKWjQWse6GxDDBFWtZbgXrJpoRGQrWCSe3eb3zxLThsXq004QFkowUjzglNrdGg/vKoFrz6t5ceBX8AmpQqDmofvWHMU0lU5YKYkzP9xIbZERbTgWbVfqpYQmhEzJiPYeKSGaCbL7rDJ85Z4ijWLunLJ67vycyIo2ZytB1SmLHZrmWm//VeqmNroOMqyS1TNHFR1EqsI1xfjgecs2oFVMHhGrudsV0TDSh1sWTh+Avn7wK7Yu67/jhsta4KeIowwmcwjn4cAUNuIMmtIDCGJ7hFd6QRC/oHX0sWkuomDmGP0KfP0/ajb4=</latexit><latexit sha1_base64="zoeDwrtGpc9AmnQV3ZMXsRXEnCE=">AAAB63icbZDLSgMxFIZP6q3WW9Wlm2ARXJUZEXRZdOPCRQV7gXYomTTThiaZIckIZegruHGhiFtfyJ1vY6adhbb+EPj4zznknD9MBDfW875RaW19Y3OrvF3Z2d3bP6geHrVNnGrKWjQWse6GxDDBFWtZbgXrJpoRGQrWCSe3eb3zxLThsXq004QFkowUjzglNrdGg/vKoFrz6t5ceBX8AmpQqDmofvWHMU0lU5YKYkzP9xIbZERbTgWbVfqpYQmhEzJiPYeKSGaCbL7rDJ85Z4ijWLunLJ67vycyIo2ZytB1SmLHZrmWm//VeqmNroOMqyS1TNHFR1EqsI1xfjgecs2oFVMHhGrudsV0TDSh1sWTh+Avn7wK7Yu67/jhsta4KeIowwmcwjn4cAUNuIMmtIDCGJ7hFd6QRC/oHX0sWkuomDmGP0KfP0/ajb4=</latexit><latexit sha1_base64="zoeDwrtGpc9AmnQV3ZMXsRXEnCE=">AAAB63icbZDLSgMxFIZP6q3WW9Wlm2ARXJUZEXRZdOPCRQV7gXYomTTThiaZIckIZegruHGhiFtfyJ1vY6adhbb+EPj4zznknD9MBDfW875RaW19Y3OrvF3Z2d3bP6geHrVNnGrKWjQWse6GxDDBFWtZbgXrJpoRGQrWCSe3eb3zxLThsXq004QFkowUjzglNrdGg/vKoFrz6t5ceBX8AmpQqDmofvWHMU0lU5YKYkzP9xIbZERbTgWbVfqpYQmhEzJiPYeKSGaCbL7rDJ85Z4ijWLunLJ67vycyIo2ZytB1SmLHZrmWm//VeqmNroOMqyS1TNHFR1EqsI1xfjgecs2oFVMHhGrudsV0TDSh1sWTh+Avn7wK7Yu67/jhsta4KeIowwmcwjn4cAUNuIMmtIDCGJ7hFd6QRC/oHX0sWkuomDmGP0KfP0/ajb4=</latexit> gR

<latexit sha1_base64="FpUAOAziecS/nV32D6Zw7PG9zMA=">AAAB63icbZDLSgMxFIZP6q3WW9Wlm2ARXJUZEXRZdOOyir1AO5RMmmlDk8yQZIQy9BXcuFDErS/kzrcx085CW38IfPznHHLOHyaCG+t536i0tr6xuVXeruzs7u0fVA+P2iZONWUtGotYd0NimOCKtSy3gnUTzYgMBeuEk9u83nli2vBYPdppwgJJRopHnBKbW6PBQ2VQrXl1by68Cn4BNSjUHFS/+sOYppIpSwUxpud7iQ0yoi2ngs0q/dSwhNAJGbGeQ0UkM0E233WGz5wzxFGs3VMWz93fExmRxkxl6DolsWOzXMvN/2q91EbXQcZVklqm6OKjKBXYxjg/HA+5ZtSKqQNCNXe7YjommlDr4slD8JdPXoX2Rd13fH9Za9wUcZThBE7hHHy4ggbcQRNaQGEMz/AKb0iiF/SOPhatJVTMHMMfoc8fWPiNxA==</latexit><latexit sha1_base64="FpUAOAziecS/nV32D6Zw7PG9zMA=">AAAB63icbZDLSgMxFIZP6q3WW9Wlm2ARXJUZEXRZdOOyir1AO5RMmmlDk8yQZIQy9BXcuFDErS/kzrcx085CW38IfPznHHLOHyaCG+t536i0tr6xuVXeruzs7u0fVA+P2iZONWUtGotYd0NimOCKtSy3gnUTzYgMBeuEk9u83nli2vBYPdppwgJJRopHnBKbW6PBQ2VQrXl1by68Cn4BNSjUHFS/+sOYppIpSwUxpud7iQ0yoi2ngs0q/dSwhNAJGbGeQ0UkM0E233WGz5wzxFGs3VMWz93fExmRxkxl6DolsWOzXMvN/2q91EbXQcZVklqm6OKjKBXYxjg/HA+5ZtSKqQNCNXe7YjommlDr4slD8JdPXoX2Rd13fH9Za9wUcZThBE7hHHy4ggbcQRNaQGEMz/AKb0iiF/SOPhatJVTMHMMfoc8fWPiNxA==</latexit><latexit sha1_base64="FpUAOAziecS/nV32D6Zw7PG9zMA=">AAAB63icbZDLSgMxFIZP6q3WW9Wlm2ARXJUZEXRZdOOyir1AO5RMmmlDk8yQZIQy9BXcuFDErS/kzrcx085CW38IfPznHHLOHyaCG+t536i0tr6xuVXeruzs7u0fVA+P2iZONWUtGotYd0NimOCKtSy3gnUTzYgMBeuEk9u83nli2vBYPdppwgJJRopHnBKbW6PBQ2VQrXl1by68Cn4BNSjUHFS/+sOYppIpSwUxpud7iQ0yoi2ngs0q/dSwhNAJGbGeQ0UkM0E233WGz5wzxFGs3VMWz93fExmRxkxl6DolsWOzXMvN/2q91EbXQcZVklqm6OKjKBXYxjg/HA+5ZtSKqQNCNXe7YjommlDr4slD8JdPXoX2Rd13fH9Za9wUcZThBE7hHHy4ggbcQRNaQGEMz/AKb0iiF/SOPhatJVTMHMMfoc8fWPiNxA==</latexit><latexit sha1_base64="FpUAOAziecS/nV32D6Zw7PG9zMA=">AAAB63icbZDLSgMxFIZP6q3WW9Wlm2ARXJUZEXRZdOOyir1AO5RMmmlDk8yQZIQy9BXcuFDErS/kzrcx085CW38IfPznHHLOHyaCG+t536i0tr6xuVXeruzs7u0fVA+P2iZONWUtGotYd0NimOCKtSy3gnUTzYgMBeuEk9u83nli2vBYPdppwgJJRopHnBKbW6PBQ2VQrXl1by68Cn4BNSjUHFS/+sOYppIpSwUxpud7iQ0yoi2ngs0q/dSwhNAJGbGeQ0UkM0E233WGz5wzxFGs3VMWz93fExmRxkxl6DolsWOzXMvN/2q91EbXQcZVklqm6OKjKBXYxjg/HA+5ZtSKqQNCNXe7YjommlDr4slD8JdPXoX2Rd13fH9Za9wUcZThBE7hHHy4ggbcQRNaQGEMz/AKb0iiF/SOPhatJVTMHMMfoc8fWPiNxA==</latexit>

Then             , so delta functions exist in the second 
derivatives of the metric.    The following theorem gives 
conditions under which they all cancel out in the 
curvature tensor…

g 2 C0,1
<latexit sha1_base64="mCUpHAcSmM4F9Dw7fCqf5tFwK44=">AAAB9HicbZDLSgMxFIZP6q3WW9Wlm2ARXEiZEUGXxW5cVrAXaMeSSTNtaCYzJplCGfocblwo4taHcefbmGlnoa0/BD7+cw7n5PdjwbVxnG9UWFvf2Nwqbpd2dvf2D8qHRy0dJYqyJo1EpDo+0UxwyZqGG8E6sWIk9AVr++N6Vm9PmNI8kg9mGjMvJEPJA06JsZY37HGJ64+pc+HOSv1yxak6c+FVcHOoQK5Gv/zVG0Q0CZk0VBCtu64TGy8lynAq2KzUSzSLCR2TIetalCRk2kvnR8/wmXUGOIiUfdLguft7IiWh1tPQt50hMSO9XMvM/2rdxAQ3XsplnBgm6WJRkAhsIpwlgAdcMWrE1AKhittbMR0RRaixOWUhuMtfXoXWZdW1fH9Vqd3mcRThBE7hHFy4hhrcQQOaQOEJnuEV3tAEvaB39LFoLaB85hj+CH3+APTzkOY=</latexit><latexit sha1_base64="mCUpHAcSmM4F9Dw7fCqf5tFwK44=">AAAB9HicbZDLSgMxFIZP6q3WW9Wlm2ARXEiZEUGXxW5cVrAXaMeSSTNtaCYzJplCGfocblwo4taHcefbmGlnoa0/BD7+cw7n5PdjwbVxnG9UWFvf2Nwqbpd2dvf2D8qHRy0dJYqyJo1EpDo+0UxwyZqGG8E6sWIk9AVr++N6Vm9PmNI8kg9mGjMvJEPJA06JsZY37HGJ64+pc+HOSv1yxak6c+FVcHOoQK5Gv/zVG0Q0CZk0VBCtu64TGy8lynAq2KzUSzSLCR2TIetalCRk2kvnR8/wmXUGOIiUfdLguft7IiWh1tPQt50hMSO9XMvM/2rdxAQ3XsplnBgm6WJRkAhsIpwlgAdcMWrE1AKhittbMR0RRaixOWUhuMtfXoXWZdW1fH9Vqd3mcRThBE7hHFy4hhrcQQOaQOEJnuEV3tAEvaB39LFoLaB85hj+CH3+APTzkOY=</latexit><latexit sha1_base64="mCUpHAcSmM4F9Dw7fCqf5tFwK44=">AAAB9HicbZDLSgMxFIZP6q3WW9Wlm2ARXEiZEUGXxW5cVrAXaMeSSTNtaCYzJplCGfocblwo4taHcefbmGlnoa0/BD7+cw7n5PdjwbVxnG9UWFvf2Nwqbpd2dvf2D8qHRy0dJYqyJo1EpDo+0UxwyZqGG8E6sWIk9AVr++N6Vm9PmNI8kg9mGjMvJEPJA06JsZY37HGJ64+pc+HOSv1yxak6c+FVcHOoQK5Gv/zVG0Q0CZk0VBCtu64TGy8lynAq2KzUSzSLCR2TIetalCRk2kvnR8/wmXUGOIiUfdLguft7IiWh1tPQt50hMSO9XMvM/2rdxAQ3XsplnBgm6WJRkAhsIpwlgAdcMWrE1AKhittbMR0RRaixOWUhuMtfXoXWZdW1fH9Vqd3mcRThBE7hHFy4hhrcQQOaQOEJnuEV3tAEvaB39LFoLaB85hj+CH3+APTzkOY=</latexit><latexit sha1_base64="mCUpHAcSmM4F9Dw7fCqf5tFwK44=">AAAB9HicbZDLSgMxFIZP6q3WW9Wlm2ARXEiZEUGXxW5cVrAXaMeSSTNtaCYzJplCGfocblwo4taHcefbmGlnoa0/BD7+cw7n5PdjwbVxnG9UWFvf2Nwqbpd2dvf2D8qHRy0dJYqyJo1EpDo+0UxwyZqGG8E6sWIk9AVr++N6Vm9PmNI8kg9mGjMvJEPJA06JsZY37HGJ64+pc+HOSv1yxak6c+FVcHOoQK5Gv/zVG0Q0CZk0VBCtu64TGy8lynAq2KzUSzSLCR2TIetalCRk2kvnR8/wmXUGOIiUfdLguft7IiWh1tPQt50hMSO9XMvM/2rdxAQ3XsplnBgm6WJRkAhsIpwlgAdcMWrE1AKhittbMR0RRaixOWUhuMtfXoXWZdW1fH9Vqd3mcRThBE7hHFy4hhrcQQOaQOEJnuEV3tAEvaB39LFoLaB85hj+CH3+APTzkOY=</latexit>



Theorem (Israel/SmTe):   The follow are equivalent:

(1)                      is a weak solution of the Einstein 
equations with curvature in       . 

g = gL [ gR
<latexit sha1_base64="UTS/wGL8OBufn+ja/Z9qzRgqEJQ=">AAAB9XicbZDLSsNAFIZP6q3WW9Wlm8EiuCqJCLoRim5cuKhiL9DGMJlO0qGTSZiZKCX0Pdy4UMSt7+LOt3HSZqGtPwx8/OcczpnfTzhT2ra/rdLS8srqWnm9srG5tb1T3d1rqziVhLZIzGPZ9bGinAna0kxz2k0kxZHPaccfXeX1ziOVisXiXo8T6kY4FCxgBGtjPYQXoXfTJ2mCQu+u4lVrdt2eCi2CU0ANCjW96ld/EJM0okITjpXqOXai3QxLzQink0o/VTTBZIRD2jMocESVm02vnqAj4wxQEEvzhEZT9/dEhiOlxpFvOiOsh2q+lpv/1XqpDs7djIkk1VSQ2aIg5UjHKI8ADZikRPOxAUwkM7ciMsQSE22CykNw5r+8CO2TumP49rTWuCziKMMBHMIxOHAGDbiGJrSAgIRneIU368l6sd6tj1lrySpm9uGPrM8fLbCRog==</latexit><latexit sha1_base64="UTS/wGL8OBufn+ja/Z9qzRgqEJQ=">AAAB9XicbZDLSsNAFIZP6q3WW9Wlm8EiuCqJCLoRim5cuKhiL9DGMJlO0qGTSZiZKCX0Pdy4UMSt7+LOt3HSZqGtPwx8/OcczpnfTzhT2ra/rdLS8srqWnm9srG5tb1T3d1rqziVhLZIzGPZ9bGinAna0kxz2k0kxZHPaccfXeX1ziOVisXiXo8T6kY4FCxgBGtjPYQXoXfTJ2mCQu+u4lVrdt2eCi2CU0ANCjW96ld/EJM0okITjpXqOXai3QxLzQink0o/VTTBZIRD2jMocESVm02vnqAj4wxQEEvzhEZT9/dEhiOlxpFvOiOsh2q+lpv/1XqpDs7djIkk1VSQ2aIg5UjHKI8ADZikRPOxAUwkM7ciMsQSE22CykNw5r+8CO2TumP49rTWuCziKMMBHMIxOHAGDbiGJrSAgIRneIU368l6sd6tj1lrySpm9uGPrM8fLbCRog==</latexit><latexit sha1_base64="UTS/wGL8OBufn+ja/Z9qzRgqEJQ=">AAAB9XicbZDLSsNAFIZP6q3WW9Wlm8EiuCqJCLoRim5cuKhiL9DGMJlO0qGTSZiZKCX0Pdy4UMSt7+LOt3HSZqGtPwx8/OcczpnfTzhT2ra/rdLS8srqWnm9srG5tb1T3d1rqziVhLZIzGPZ9bGinAna0kxz2k0kxZHPaccfXeX1ziOVisXiXo8T6kY4FCxgBGtjPYQXoXfTJ2mCQu+u4lVrdt2eCi2CU0ANCjW96ld/EJM0okITjpXqOXai3QxLzQink0o/VTTBZIRD2jMocESVm02vnqAj4wxQEEvzhEZT9/dEhiOlxpFvOiOsh2q+lpv/1XqpDs7djIkk1VSQ2aIg5UjHKI8ADZikRPOxAUwkM7ciMsQSE22CykNw5r+8CO2TumP49rTWuCziKMMBHMIxOHAGDbiGJrSAgIRneIU368l6sd6tj1lrySpm9uGPrM8fLbCRog==</latexit><latexit sha1_base64="UTS/wGL8OBufn+ja/Z9qzRgqEJQ=">AAAB9XicbZDLSsNAFIZP6q3WW9Wlm8EiuCqJCLoRim5cuKhiL9DGMJlO0qGTSZiZKCX0Pdy4UMSt7+LOt3HSZqGtPwx8/OcczpnfTzhT2ra/rdLS8srqWnm9srG5tb1T3d1rqziVhLZIzGPZ9bGinAna0kxz2k0kxZHPaccfXeX1ziOVisXiXo8T6kY4FCxgBGtjPYQXoXfTJ2mCQu+u4lVrdt2eCi2CU0ANCjW96ld/EJM0okITjpXqOXai3QxLzQink0o/VTTBZIRD2jMocESVm02vnqAj4wxQEEvzhEZT9/dEhiOlxpFvOiOsh2q+lpv/1XqpDs7djIkk1VSQ2aIg5UjHKI8ADZikRPOxAUwkM7ciMsQSE22CykNw5r+8CO2TumP49rTWuCziKMMBHMIxOHAGDbiGJrSAgIRneIU368l6sd6tj1lrySpm9uGPrM8fLbCRog==</latexit>

L1
<latexit sha1_base64="XtoqctLcHGZluGUd97Fo68NnyEA=">AAAB8nicbZDLSsNAFIYnXmu9VV26GSyCq5KIoMuiGxcuKtgLpLFMppN26GQmzJwIIfQx3LhQxK1P4863cdJmoa0/DHz85xzmnD9MBDfgut/Oyura+sZmZau6vbO7t187OOwYlWrK2lQJpXshMUxwydrAQbBeohmJQ8G64eSmqHefmDZcyQfIEhbEZCR5xCkBa/l3j3mfywiyaXVQq7sNdya8DF4JdVSqNah99YeKpjGTQAUxxvfcBIKcaOBUsGm1nxqWEDohI+ZblCRmJshnK0/xqXWGOFLaPgl45v6eyElsTBaHtjMmMDaLtcL8r+anEF0FOZdJCkzS+UdRKjAoXNyPh1wzCiKzQKjmdldMx0QTCjalIgRv8eRl6Jw3PMv3F/XmdRlHBR2jE3SGPHSJmugWtVAbUaTQM3pFbw44L8678zFvXXHKmSP0R87nDxN+kRo=</latexit><latexit sha1_base64="XtoqctLcHGZluGUd97Fo68NnyEA=">AAAB8nicbZDLSsNAFIYnXmu9VV26GSyCq5KIoMuiGxcuKtgLpLFMppN26GQmzJwIIfQx3LhQxK1P4863cdJmoa0/DHz85xzmnD9MBDfgut/Oyura+sZmZau6vbO7t187OOwYlWrK2lQJpXshMUxwydrAQbBeohmJQ8G64eSmqHefmDZcyQfIEhbEZCR5xCkBa/l3j3mfywiyaXVQq7sNdya8DF4JdVSqNah99YeKpjGTQAUxxvfcBIKcaOBUsGm1nxqWEDohI+ZblCRmJshnK0/xqXWGOFLaPgl45v6eyElsTBaHtjMmMDaLtcL8r+anEF0FOZdJCkzS+UdRKjAoXNyPh1wzCiKzQKjmdldMx0QTCjalIgRv8eRl6Jw3PMv3F/XmdRlHBR2jE3SGPHSJmugWtVAbUaTQM3pFbw44L8678zFvXXHKmSP0R87nDxN+kRo=</latexit><latexit sha1_base64="XtoqctLcHGZluGUd97Fo68NnyEA=">AAAB8nicbZDLSsNAFIYnXmu9VV26GSyCq5KIoMuiGxcuKtgLpLFMppN26GQmzJwIIfQx3LhQxK1P4863cdJmoa0/DHz85xzmnD9MBDfgut/Oyura+sZmZau6vbO7t187OOwYlWrK2lQJpXshMUxwydrAQbBeohmJQ8G64eSmqHefmDZcyQfIEhbEZCR5xCkBa/l3j3mfywiyaXVQq7sNdya8DF4JdVSqNah99YeKpjGTQAUxxvfcBIKcaOBUsGm1nxqWEDohI+ZblCRmJshnK0/xqXWGOFLaPgl45v6eyElsTBaHtjMmMDaLtcL8r+anEF0FOZdJCkzS+UdRKjAoXNyPh1wzCiKzQKjmdldMx0QTCjalIgRv8eRl6Jw3PMv3F/XmdRlHBR2jE3SGPHSJmugWtVAbUaTQM3pFbw44L8678zFvXXHKmSP0R87nDxN+kRo=</latexit><latexit sha1_base64="XtoqctLcHGZluGUd97Fo68NnyEA=">AAAB8nicbZDLSsNAFIYnXmu9VV26GSyCq5KIoMuiGxcuKtgLpLFMppN26GQmzJwIIfQx3LhQxK1P4863cdJmoa0/DHz85xzmnD9MBDfgut/Oyura+sZmZau6vbO7t187OOwYlWrK2lQJpXshMUxwydrAQbBeohmJQ8G64eSmqHefmDZcyQfIEhbEZCR5xCkBa/l3j3mfywiyaXVQq7sNdya8DF4JdVSqNah99YeKpjGTQAUxxvfcBIKcaOBUsGm1nxqWEDohI+ZblCRmJshnK0/xqXWGOFLaPgl45v6eyElsTBaHtjMmMDaLtcL8r+anEF0FOZdJCkzS+UdRKjAoXNyPh1wzCiKzQKjmdldMx0QTCjalIgRv8eRl6Jw3PMv3F/XmdRlHBR2jE3SGPHSJmugWtVAbUaTQM3pFbw44L8678zFvXXHKmSP0R87nDxN+kRo=</latexit>

(2)  All the delta functions cancel out in the Riemann 
curvature tensor. 

(3) The Second Fundamental Forms from      and  
agree on the surface  

gL
<latexit sha1_base64="zoeDwrtGpc9AmnQV3ZMXsRXEnCE=">AAAB63icbZDLSgMxFIZP6q3WW9Wlm2ARXJUZEXRZdOPCRQV7gXYomTTThiaZIckIZegruHGhiFtfyJ1vY6adhbb+EPj4zznknD9MBDfW875RaW19Y3OrvF3Z2d3bP6geHrVNnGrKWjQWse6GxDDBFWtZbgXrJpoRGQrWCSe3eb3zxLThsXq004QFkowUjzglNrdGg/vKoFrz6t5ceBX8AmpQqDmofvWHMU0lU5YKYkzP9xIbZERbTgWbVfqpYQmhEzJiPYeKSGaCbL7rDJ85Z4ijWLunLJ67vycyIo2ZytB1SmLHZrmWm//VeqmNroOMqyS1TNHFR1EqsI1xfjgecs2oFVMHhGrudsV0TDSh1sWTh+Avn7wK7Yu67/jhsta4KeIowwmcwjn4cAUNuIMmtIDCGJ7hFd6QRC/oHX0sWkuomDmGP0KfP0/ajb4=</latexit><latexit sha1_base64="zoeDwrtGpc9AmnQV3ZMXsRXEnCE=">AAAB63icbZDLSgMxFIZP6q3WW9Wlm2ARXJUZEXRZdOPCRQV7gXYomTTThiaZIckIZegruHGhiFtfyJ1vY6adhbb+EPj4zznknD9MBDfW875RaW19Y3OrvF3Z2d3bP6geHrVNnGrKWjQWse6GxDDBFWtZbgXrJpoRGQrWCSe3eb3zxLThsXq004QFkowUjzglNrdGg/vKoFrz6t5ceBX8AmpQqDmofvWHMU0lU5YKYkzP9xIbZERbTgWbVfqpYQmhEzJiPYeKSGaCbL7rDJ85Z4ijWLunLJ67vycyIo2ZytB1SmLHZrmWm//VeqmNroOMqyS1TNHFR1EqsI1xfjgecs2oFVMHhGrudsV0TDSh1sWTh+Avn7wK7Yu67/jhsta4KeIowwmcwjn4cAUNuIMmtIDCGJ7hFd6QRC/oHX0sWkuomDmGP0KfP0/ajb4=</latexit><latexit sha1_base64="zoeDwrtGpc9AmnQV3ZMXsRXEnCE=">AAAB63icbZDLSgMxFIZP6q3WW9Wlm2ARXJUZEXRZdOPCRQV7gXYomTTThiaZIckIZegruHGhiFtfyJ1vY6adhbb+EPj4zznknD9MBDfW875RaW19Y3OrvF3Z2d3bP6geHrVNnGrKWjQWse6GxDDBFWtZbgXrJpoRGQrWCSe3eb3zxLThsXq004QFkowUjzglNrdGg/vKoFrz6t5ceBX8AmpQqDmofvWHMU0lU5YKYkzP9xIbZERbTgWbVfqpYQmhEzJiPYeKSGaCbL7rDJ85Z4ijWLunLJ67vycyIo2ZytB1SmLHZrmWm//VeqmNroOMqyS1TNHFR1EqsI1xfjgecs2oFVMHhGrudsV0TDSh1sWTh+Avn7wK7Yu67/jhsta4KeIowwmcwjn4cAUNuIMmtIDCGJ7hFd6QRC/oHX0sWkuomDmGP0KfP0/ajb4=</latexit><latexit sha1_base64="zoeDwrtGpc9AmnQV3ZMXsRXEnCE=">AAAB63icbZDLSgMxFIZP6q3WW9Wlm2ARXJUZEXRZdOPCRQV7gXYomTTThiaZIckIZegruHGhiFtfyJ1vY6adhbb+EPj4zznknD9MBDfW875RaW19Y3OrvF3Z2d3bP6geHrVNnGrKWjQWse6GxDDBFWtZbgXrJpoRGQrWCSe3eb3zxLThsXq004QFkowUjzglNrdGg/vKoFrz6t5ceBX8AmpQqDmofvWHMU0lU5YKYkzP9xIbZERbTgWbVfqpYQmhEzJiPYeKSGaCbL7rDJ85Z4ijWLunLJ67vycyIo2ZytB1SmLHZrmWm//VeqmNroOMqyS1TNHFR1EqsI1xfjgecs2oFVMHhGrudsV0TDSh1sWTh+Avn7wK7Yu67/jhsta4KeIowwmcwjn4cAUNuIMmtIDCGJ7hFd6QRC/oHX0sWkuomDmGP0KfP0/ajb4=</latexit>

gR
<latexit sha1_base64="FpUAOAziecS/nV32D6Zw7PG9zMA=">AAAB63icbZDLSgMxFIZP6q3WW9Wlm2ARXJUZEXRZdOOyir1AO5RMmmlDk8yQZIQy9BXcuFDErS/kzrcx085CW38IfPznHHLOHyaCG+t536i0tr6xuVXeruzs7u0fVA+P2iZONWUtGotYd0NimOCKtSy3gnUTzYgMBeuEk9u83nli2vBYPdppwgJJRopHnBKbW6PBQ2VQrXl1by68Cn4BNSjUHFS/+sOYppIpSwUxpud7iQ0yoi2ngs0q/dSwhNAJGbGeQ0UkM0E233WGz5wzxFGs3VMWz93fExmRxkxl6DolsWOzXMvN/2q91EbXQcZVklqm6OKjKBXYxjg/HA+5ZtSKqQNCNXe7YjommlDr4slD8JdPXoX2Rd13fH9Za9wUcZThBE7hHHy4ggbcQRNaQGEMz/AKb0iiF/SOPhatJVTMHMMfoc8fWPiNxA==</latexit><latexit sha1_base64="FpUAOAziecS/nV32D6Zw7PG9zMA=">AAAB63icbZDLSgMxFIZP6q3WW9Wlm2ARXJUZEXRZdOOyir1AO5RMmmlDk8yQZIQy9BXcuFDErS/kzrcx085CW38IfPznHHLOHyaCG+t536i0tr6xuVXeruzs7u0fVA+P2iZONWUtGotYd0NimOCKtSy3gnUTzYgMBeuEk9u83nli2vBYPdppwgJJRopHnBKbW6PBQ2VQrXl1by68Cn4BNSjUHFS/+sOYppIpSwUxpud7iQ0yoi2ngs0q/dSwhNAJGbGeQ0UkM0E233WGz5wzxFGs3VMWz93fExmRxkxl6DolsWOzXMvN/2q91EbXQcZVklqm6OKjKBXYxjg/HA+5ZtSKqQNCNXe7YjommlDr4slD8JdPXoX2Rd13fH9Za9wUcZThBE7hHHy4ggbcQRNaQGEMz/AKb0iiF/SOPhatJVTMHMMfoc8fWPiNxA==</latexit><latexit sha1_base64="FpUAOAziecS/nV32D6Zw7PG9zMA=">AAAB63icbZDLSgMxFIZP6q3WW9Wlm2ARXJUZEXRZdOOyir1AO5RMmmlDk8yQZIQy9BXcuFDErS/kzrcx085CW38IfPznHHLOHyaCG+t536i0tr6xuVXeruzs7u0fVA+P2iZONWUtGotYd0NimOCKtSy3gnUTzYgMBeuEk9u83nli2vBYPdppwgJJRopHnBKbW6PBQ2VQrXl1by68Cn4BNSjUHFS/+sOYppIpSwUxpud7iQ0yoi2ngs0q/dSwhNAJGbGeQ0UkM0E233WGz5wzxFGs3VMWz93fExmRxkxl6DolsWOzXMvN/2q91EbXQcZVklqm6OKjKBXYxjg/HA+5ZtSKqQNCNXe7YjommlDr4slD8JdPXoX2Rd13fH9Za9wUcZThBE7hHHy4ggbcQRNaQGEMz/AKb0iiF/SOPhatJVTMHMMfoc8fWPiNxA==</latexit><latexit sha1_base64="FpUAOAziecS/nV32D6Zw7PG9zMA=">AAAB63icbZDLSgMxFIZP6q3WW9Wlm2ARXJUZEXRZdOOyir1AO5RMmmlDk8yQZIQy9BXcuFDErS/kzrcx085CW38IfPznHHLOHyaCG+t536i0tr6xuVXeruzs7u0fVA+P2iZONWUtGotYd0NimOCKtSy3gnUTzYgMBeuEk9u83nli2vBYPdppwgJJRopHnBKbW6PBQ2VQrXl1by68Cn4BNSjUHFS/+sOYppIpSwUxpud7iQ0yoi2ngs0q/dSwhNAJGbGeQ0UkM0E233WGz5wzxFGs3VMWz93fExmRxkxl6DolsWOzXMvN/2q91EbXQcZVklqm6OKjKBXYxjg/HA+5ZtSKqQNCNXe7YjommlDr4slD8JdPXoX2Rd13fH9Za9wUcZThBE7hHHy4ggbcQRNaQGEMz/AKb0iiF/SOPhatJVTMHMMfoc8fWPiNxA==</latexit>

⌃
<latexit sha1_base64="eV+l2cCmvwUY5IAEHBUPnMwIvto=">AAAB7nicbZDLSgMxFIZP6q3WW9Wlm2ARXJUZEXRZdOOyor1AO5RMmmlDk8yQZIQy9CHcuFDErc/jzrcx085CW38IfPznHHLOHyaCG+t536i0tr6xuVXeruzs7u0fVA+P2iZONWUtGotYd0NimOCKtSy3gnUTzYgMBeuEk9u83nli2vBYPdppwgJJRopHnBLrrE7/gY8kqQyqNa/uzYVXwS+gBoWag+pXfxjTVDJlqSDG9HwvsUFGtOVUsFmlnxqWEDohI9ZzqIhkJsjm687wmXOGOIq1e8riuft7IiPSmKkMXackdmyWa7n5X62X2ug6yLhKUssUXXwUpQLbGOe34yHXjFoxdUCo5m5XTMdEE2pdQnkI/vLJq9C+qPuO7y9rjZsijjKcwCmcgw9X0IA7aEILKEzgGV7hDSXoBb2jj0VrCRUzx/BH6PMHocSPFw==</latexit><latexit sha1_base64="eV+l2cCmvwUY5IAEHBUPnMwIvto=">AAAB7nicbZDLSgMxFIZP6q3WW9Wlm2ARXJUZEXRZdOOyor1AO5RMmmlDk8yQZIQy9CHcuFDErc/jzrcx085CW38IfPznHHLOHyaCG+t536i0tr6xuVXeruzs7u0fVA+P2iZONWUtGotYd0NimOCKtSy3gnUTzYgMBeuEk9u83nli2vBYPdppwgJJRopHnBLrrE7/gY8kqQyqNa/uzYVXwS+gBoWag+pXfxjTVDJlqSDG9HwvsUFGtOVUsFmlnxqWEDohI9ZzqIhkJsjm687wmXOGOIq1e8riuft7IiPSmKkMXackdmyWa7n5X62X2ug6yLhKUssUXXwUpQLbGOe34yHXjFoxdUCo5m5XTMdEE2pdQnkI/vLJq9C+qPuO7y9rjZsijjKcwCmcgw9X0IA7aEILKEzgGV7hDSXoBb2jj0VrCRUzx/BH6PMHocSPFw==</latexit><latexit sha1_base64="eV+l2cCmvwUY5IAEHBUPnMwIvto=">AAAB7nicbZDLSgMxFIZP6q3WW9Wlm2ARXJUZEXRZdOOyor1AO5RMmmlDk8yQZIQy9CHcuFDErc/jzrcx085CW38IfPznHHLOHyaCG+t536i0tr6xuVXeruzs7u0fVA+P2iZONWUtGotYd0NimOCKtSy3gnUTzYgMBeuEk9u83nli2vBYPdppwgJJRopHnBLrrE7/gY8kqQyqNa/uzYVXwS+gBoWag+pXfxjTVDJlqSDG9HwvsUFGtOVUsFmlnxqWEDohI9ZzqIhkJsjm687wmXOGOIq1e8riuft7IiPSmKkMXackdmyWa7n5X62X2ug6yLhKUssUXXwUpQLbGOe34yHXjFoxdUCo5m5XTMdEE2pdQnkI/vLJq9C+qPuO7y9rjZsijjKcwCmcgw9X0IA7aEILKEzgGV7hDSXoBb2jj0VrCRUzx/BH6PMHocSPFw==</latexit><latexit sha1_base64="eV+l2cCmvwUY5IAEHBUPnMwIvto=">AAAB7nicbZDLSgMxFIZP6q3WW9Wlm2ARXJUZEXRZdOOyor1AO5RMmmlDk8yQZIQy9CHcuFDErc/jzrcx085CW38IfPznHHLOHyaCG+t536i0tr6xuVXeruzs7u0fVA+P2iZONWUtGotYd0NimOCKtSy3gnUTzYgMBeuEk9u83nli2vBYPdppwgJJRopHnBLrrE7/gY8kqQyqNa/uzYVXwS+gBoWag+pXfxjTVDJlqSDG9HwvsUFGtOVUsFmlnxqWEDohI9ZzqIhkJsjm687wmXOGOIq1e8riuft7IiPSmKkMXackdmyWa7n5X62X2ug6yLhKUssUXXwUpQLbGOe34yHXjFoxdUCo5m5XTMdEE2pdQnkI/vLJq9C+qPuO7y9rjZsijjKcwCmcgw9X0IA7aEILKEzgGV7hDSXoBb2jj0VrCRUzx/BH6PMHocSPFw==</latexit>

(4)  There exists a         coordinate transformation in a 
neighborhood of        such that in the new coordinates,

C1,1
<latexit sha1_base64="1GAyAOuyiLDlL2Wi0stzuCzP48o=">AAAB73icbZBNS8NAEIYnftb6VfXoZbEIHqQkIuix2IvHCvYD2lg220m7dLOJuxuhhP4JLx4U8erf8ea/cdvmoK0vLDy8M8POvEEiuDau++2srK6tb2wWtorbO7t7+6WDw6aOU8WwwWIRq3ZANQousWG4EdhOFNIoENgKRrVpvfWESvNY3ptxgn5EB5KHnFFjrXbtIfPOvUmxVyq7FXcmsgxeDmXIVe+Vvrr9mKURSsME1brjuYnxM6oMZwInxW6qMaFsRAfYsShphNrPZvtOyKl1+iSMlX3SkJn7eyKjkdbjKLCdETVDvVibmv/VOqkJr/2MyyQ1KNn8ozAVxMRkejzpc4XMiLEFyhS3uxI2pIoyYyOahuAtnrwMzYuKZ/nusly9yeMowDGcwBl4cAVVuIU6NICBgGd4hTfn0Xlx3p2PeeuKk88cwR85nz+N2I77</latexit><latexit sha1_base64="1GAyAOuyiLDlL2Wi0stzuCzP48o=">AAAB73icbZBNS8NAEIYnftb6VfXoZbEIHqQkIuix2IvHCvYD2lg220m7dLOJuxuhhP4JLx4U8erf8ea/cdvmoK0vLDy8M8POvEEiuDau++2srK6tb2wWtorbO7t7+6WDw6aOU8WwwWIRq3ZANQousWG4EdhOFNIoENgKRrVpvfWESvNY3ptxgn5EB5KHnFFjrXbtIfPOvUmxVyq7FXcmsgxeDmXIVe+Vvrr9mKURSsME1brjuYnxM6oMZwInxW6qMaFsRAfYsShphNrPZvtOyKl1+iSMlX3SkJn7eyKjkdbjKLCdETVDvVibmv/VOqkJr/2MyyQ1KNn8ozAVxMRkejzpc4XMiLEFyhS3uxI2pIoyYyOahuAtnrwMzYuKZ/nusly9yeMowDGcwBl4cAVVuIU6NICBgGd4hTfn0Xlx3p2PeeuKk88cwR85nz+N2I77</latexit><latexit sha1_base64="1GAyAOuyiLDlL2Wi0stzuCzP48o=">AAAB73icbZBNS8NAEIYnftb6VfXoZbEIHqQkIuix2IvHCvYD2lg220m7dLOJuxuhhP4JLx4U8erf8ea/cdvmoK0vLDy8M8POvEEiuDau++2srK6tb2wWtorbO7t7+6WDw6aOU8WwwWIRq3ZANQousWG4EdhOFNIoENgKRrVpvfWESvNY3ptxgn5EB5KHnFFjrXbtIfPOvUmxVyq7FXcmsgxeDmXIVe+Vvrr9mKURSsME1brjuYnxM6oMZwInxW6qMaFsRAfYsShphNrPZvtOyKl1+iSMlX3SkJn7eyKjkdbjKLCdETVDvVibmv/VOqkJr/2MyyQ1KNn8ozAVxMRkejzpc4XMiLEFyhS3uxI2pIoyYyOahuAtnrwMzYuKZ/nusly9yeMowDGcwBl4cAVVuIU6NICBgGd4hTfn0Xlx3p2PeeuKk88cwR85nz+N2I77</latexit><latexit sha1_base64="1GAyAOuyiLDlL2Wi0stzuCzP48o=">AAAB73icbZBNS8NAEIYnftb6VfXoZbEIHqQkIuix2IvHCvYD2lg220m7dLOJuxuhhP4JLx4U8erf8ea/cdvmoK0vLDy8M8POvEEiuDau++2srK6tb2wWtorbO7t7+6WDw6aOU8WwwWIRq3ZANQousWG4EdhOFNIoENgKRrVpvfWESvNY3ptxgn5EB5KHnFFjrXbtIfPOvUmxVyq7FXcmsgxeDmXIVe+Vvrr9mKURSsME1brjuYnxM6oMZwInxW6qMaFsRAfYsShphNrPZvtOyKl1+iSMlX3SkJn7eyKjkdbjKLCdETVDvVibmv/VOqkJr/2MyyQ1KNn8ozAVxMRkejzpc4XMiLEFyhS3uxI2pIoyYyOahuAtnrwMzYuKZ/nusly9yeMowDGcwBl4cAVVuIU6NICBgGd4hTfn0Xlx3p2PeeuKk88cwR85nz+N2I77</latexit>

⌃
<latexit sha1_base64="eV+l2cCmvwUY5IAEHBUPnMwIvto=">AAAB7nicbZDLSgMxFIZP6q3WW9Wlm2ARXJUZEXRZdOOyor1AO5RMmmlDk8yQZIQy9CHcuFDErc/jzrcx085CW38IfPznHHLOHyaCG+t536i0tr6xuVXeruzs7u0fVA+P2iZONWUtGotYd0NimOCKtSy3gnUTzYgMBeuEk9u83nli2vBYPdppwgJJRopHnBLrrE7/gY8kqQyqNa/uzYVXwS+gBoWag+pXfxjTVDJlqSDG9HwvsUFGtOVUsFmlnxqWEDohI9ZzqIhkJsjm687wmXOGOIq1e8riuft7IiPSmKkMXackdmyWa7n5X62X2ug6yLhKUssUXXwUpQLbGOe34yHXjFoxdUCo5m5XTMdEE2pdQnkI/vLJq9C+qPuO7y9rjZsijjKcwCmcgw9X0IA7aEILKEzgGV7hDSXoBb2jj0VrCRUzx/BH6PMHocSPFw==</latexit><latexit sha1_base64="eV+l2cCmvwUY5IAEHBUPnMwIvto=">AAAB7nicbZDLSgMxFIZP6q3WW9Wlm2ARXJUZEXRZdOOyor1AO5RMmmlDk8yQZIQy9CHcuFDErc/jzrcx085CW38IfPznHHLOHyaCG+t536i0tr6xuVXeruzs7u0fVA+P2iZONWUtGotYd0NimOCKtSy3gnUTzYgMBeuEk9u83nli2vBYPdppwgJJRopHnBLrrE7/gY8kqQyqNa/uzYVXwS+gBoWag+pXfxjTVDJlqSDG9HwvsUFGtOVUsFmlnxqWEDohI9ZzqIhkJsjm687wmXOGOIq1e8riuft7IiPSmKkMXackdmyWa7n5X62X2ug6yLhKUssUXXwUpQLbGOe34yHXjFoxdUCo5m5XTMdEE2pdQnkI/vLJq9C+qPuO7y9rjZsijjKcwCmcgw9X0IA7aEILKEzgGV7hDSXoBb2jj0VrCRUzx/BH6PMHocSPFw==</latexit><latexit sha1_base64="eV+l2cCmvwUY5IAEHBUPnMwIvto=">AAAB7nicbZDLSgMxFIZP6q3WW9Wlm2ARXJUZEXRZdOOyor1AO5RMmmlDk8yQZIQy9CHcuFDErc/jzrcx085CW38IfPznHHLOHyaCG+t536i0tr6xuVXeruzs7u0fVA+P2iZONWUtGotYd0NimOCKtSy3gnUTzYgMBeuEk9u83nli2vBYPdppwgJJRopHnBLrrE7/gY8kqQyqNa/uzYVXwS+gBoWag+pXfxjTVDJlqSDG9HwvsUFGtOVUsFmlnxqWEDohI9ZzqIhkJsjm687wmXOGOIq1e8riuft7IiPSmKkMXackdmyWa7n5X62X2ug6yLhKUssUXXwUpQLbGOe34yHXjFoxdUCo5m5XTMdEE2pdQnkI/vLJq9C+qPuO7y9rjZsijjKcwCmcgw9X0IA7aEILKEzgGV7hDSXoBb2jj0VrCRUzx/BH6PMHocSPFw==</latexit><latexit sha1_base64="eV+l2cCmvwUY5IAEHBUPnMwIvto=">AAAB7nicbZDLSgMxFIZP6q3WW9Wlm2ARXJUZEXRZdOOyor1AO5RMmmlDk8yQZIQy9CHcuFDErc/jzrcx085CW38IfPznHHLOHyaCG+t536i0tr6xuVXeruzs7u0fVA+P2iZONWUtGotYd0NimOCKtSy3gnUTzYgMBeuEk9u83nli2vBYPdppwgJJRopHnBLrrE7/gY8kqQyqNa/uzYVXwS+gBoWag+pXfxjTVDJlqSDG9HwvsUFGtOVUsFmlnxqWEDohI9ZzqIhkJsjm687wmXOGOIq1e8riuft7IiPSmKkMXackdmyWa7n5X62X2ug6yLhKUssUXXwUpQLbGOe34yHXjFoxdUCo5m5XTMdEE2pdQnkI/vLJq9C+qPuO7y9rjZsijjKcwCmcgw9X0IA7aEILKEzgGV7hDSXoBb2jj0VrCRUzx/BH6PMHocSPFw==</latexit>

g = gL [ gR 2 C1,1
<latexit sha1_base64="hv3cbntqIRcyvzpian32MJ4AuDY=">AAACAXicbZC7SgNBFIbPxluMt1UbwWYwCBYSdkXQRgimsbCIYi6QjcvsZLIZMju7zMwKYYmNr2JjoYitb2Hn2zi5FJr4w8DHf87hzPmDhDOlHefbyi0sLi2v5FcLa+sbm1v29k5dxakktEZiHstmgBXlTNCaZprTZiIpjgJOG0G/Mqo3HqhULBZ3epDQdoRDwbqMYG0s394LL0L/2iNpgkL/1mMCVe4z99gd+nbRKTljoXlwp1CEqaq+/eV1YpJGVGjCsVIt10l0O8NSM8LpsOCliiaY9HFIWwYFjqhqZ+MLhujQOB3UjaV5QqOx+3siw5FSgygwnRHWPTVbG5n/1Vqp7p63MyaSVFNBJou6KUc6RqM4UIdJSjQfGMBEMvNXRHpYYqJNaAUTgjt78jzUT0qu4ZvTYvlyGkce9uEAjsCFMyjDFVShBgQe4Rle4c16sl6sd+tj0pqzpjO78EfW5w+OqJWn</latexit><latexit sha1_base64="hv3cbntqIRcyvzpian32MJ4AuDY=">AAACAXicbZC7SgNBFIbPxluMt1UbwWYwCBYSdkXQRgimsbCIYi6QjcvsZLIZMju7zMwKYYmNr2JjoYitb2Hn2zi5FJr4w8DHf87hzPmDhDOlHefbyi0sLi2v5FcLa+sbm1v29k5dxakktEZiHstmgBXlTNCaZprTZiIpjgJOG0G/Mqo3HqhULBZ3epDQdoRDwbqMYG0s394LL0L/2iNpgkL/1mMCVe4z99gd+nbRKTljoXlwp1CEqaq+/eV1YpJGVGjCsVIt10l0O8NSM8LpsOCliiaY9HFIWwYFjqhqZ+MLhujQOB3UjaV5QqOx+3siw5FSgygwnRHWPTVbG5n/1Vqp7p63MyaSVFNBJou6KUc6RqM4UIdJSjQfGMBEMvNXRHpYYqJNaAUTgjt78jzUT0qu4ZvTYvlyGkce9uEAjsCFMyjDFVShBgQe4Rle4c16sl6sd+tj0pqzpjO78EfW5w+OqJWn</latexit><latexit sha1_base64="hv3cbntqIRcyvzpian32MJ4AuDY=">AAACAXicbZC7SgNBFIbPxluMt1UbwWYwCBYSdkXQRgimsbCIYi6QjcvsZLIZMju7zMwKYYmNr2JjoYitb2Hn2zi5FJr4w8DHf87hzPmDhDOlHefbyi0sLi2v5FcLa+sbm1v29k5dxakktEZiHstmgBXlTNCaZprTZiIpjgJOG0G/Mqo3HqhULBZ3epDQdoRDwbqMYG0s394LL0L/2iNpgkL/1mMCVe4z99gd+nbRKTljoXlwp1CEqaq+/eV1YpJGVGjCsVIt10l0O8NSM8LpsOCliiaY9HFIWwYFjqhqZ+MLhujQOB3UjaV5QqOx+3siw5FSgygwnRHWPTVbG5n/1Vqp7p63MyaSVFNBJou6KUc6RqM4UIdJSjQfGMBEMvNXRHpYYqJNaAUTgjt78jzUT0qu4ZvTYvlyGkce9uEAjsCFMyjDFVShBgQe4Rle4c16sl6sd+tj0pqzpjO78EfW5w+OqJWn</latexit><latexit sha1_base64="hv3cbntqIRcyvzpian32MJ4AuDY=">AAACAXicbZC7SgNBFIbPxluMt1UbwWYwCBYSdkXQRgimsbCIYi6QjcvsZLIZMju7zMwKYYmNr2JjoYitb2Hn2zi5FJr4w8DHf87hzPmDhDOlHefbyi0sLi2v5FcLa+sbm1v29k5dxakktEZiHstmgBXlTNCaZprTZiIpjgJOG0G/Mqo3HqhULBZ3epDQdoRDwbqMYG0s394LL0L/2iNpgkL/1mMCVe4z99gd+nbRKTljoXlwp1CEqaq+/eV1YpJGVGjCsVIt10l0O8NSM8LpsOCliiaY9HFIWwYFjqhqZ+MLhujQOB3UjaV5QqOx+3siw5FSgygwnRHWPTVbG5n/1Vqp7p63MyaSVFNBJou6KUc6RqM4UIdJSjQfGMBEMvNXRHpYYqJNaAUTgjt78jzUT0qu4ZvTYvlyGkce9uEAjsCFMyjDFVShBgQe4Rle4c16sl6sd+tj0pqzpjO78EfW5w+OqJWn</latexit>



Theorem (Israel/SmTe):  

Moreover, if any of the four equivalencies hold, then the 
Rankine-Hugoniot jump conditions (which express 
conservation of energy and momentum at the shock)
also hold:

[Gi�]n
� = 0 = [Ti�]n

�
<latexit sha1_base64="QHc1788rDHy+x63hVVecSUgEFVc=">AAACGnicbZDLSsNAFIZPvNZ6i7p0M1gEVyURQTeFogtdVugN0hgm02k7dDIJMxOhhD6HG1/FjQtF3Ikb38Zpm4W2PTDw8f/ncOb8YcKZ0o7zY62srq1vbBa2its7u3v79sFhU8WpJLRBYh7LdogV5UzQhmaa03YiKY5CTlvh8Gbitx6pVCwWdT1KqB/hvmA9RrA2UmC73m2QsY5i/QiPffGQ5VhxKl59qRPYJafsTAstgptDCfKqBfZXpxuTNKJCE46V8lwn0X6GpWaE03GxkyqaYDLEfeoZFDiiys+mp43RqVG6qBdL84RGU/XvRIYjpUZRaDojrAdq3puIyzwv1b0rP2MiSTUVZLaol3KkYzTJCXWZpETzkQFMJDN/RWSAJSbapFk0IbjzJy9C87zsGr6/KFWv8zgKcAwncAYuXEIV7qAGDSDwBC/wBu/Ws/VqfVifs9YVK585gn9lff8C5nmiBg==</latexit><latexit sha1_base64="QHc1788rDHy+x63hVVecSUgEFVc=">AAACGnicbZDLSsNAFIZPvNZ6i7p0M1gEVyURQTeFogtdVugN0hgm02k7dDIJMxOhhD6HG1/FjQtF3Ikb38Zpm4W2PTDw8f/ncOb8YcKZ0o7zY62srq1vbBa2its7u3v79sFhU8WpJLRBYh7LdogV5UzQhmaa03YiKY5CTlvh8Gbitx6pVCwWdT1KqB/hvmA9RrA2UmC73m2QsY5i/QiPffGQ5VhxKl59qRPYJafsTAstgptDCfKqBfZXpxuTNKJCE46V8lwn0X6GpWaE03GxkyqaYDLEfeoZFDiiys+mp43RqVG6qBdL84RGU/XvRIYjpUZRaDojrAdq3puIyzwv1b0rP2MiSTUVZLaol3KkYzTJCXWZpETzkQFMJDN/RWSAJSbapFk0IbjzJy9C87zsGr6/KFWv8zgKcAwncAYuXEIV7qAGDSDwBC/wBu/Ws/VqfVifs9YVK585gn9lff8C5nmiBg==</latexit><latexit sha1_base64="QHc1788rDHy+x63hVVecSUgEFVc=">AAACGnicbZDLSsNAFIZPvNZ6i7p0M1gEVyURQTeFogtdVugN0hgm02k7dDIJMxOhhD6HG1/FjQtF3Ikb38Zpm4W2PTDw8f/ncOb8YcKZ0o7zY62srq1vbBa2its7u3v79sFhU8WpJLRBYh7LdogV5UzQhmaa03YiKY5CTlvh8Gbitx6pVCwWdT1KqB/hvmA9RrA2UmC73m2QsY5i/QiPffGQ5VhxKl59qRPYJafsTAstgptDCfKqBfZXpxuTNKJCE46V8lwn0X6GpWaE03GxkyqaYDLEfeoZFDiiys+mp43RqVG6qBdL84RGU/XvRIYjpUZRaDojrAdq3puIyzwv1b0rP2MiSTUVZLaol3KkYzTJCXWZpETzkQFMJDN/RWSAJSbapFk0IbjzJy9C87zsGr6/KFWv8zgKcAwncAYuXEIV7qAGDSDwBC/wBu/Ws/VqfVifs9YVK585gn9lff8C5nmiBg==</latexit><latexit sha1_base64="QHc1788rDHy+x63hVVecSUgEFVc=">AAACGnicbZDLSsNAFIZPvNZ6i7p0M1gEVyURQTeFogtdVugN0hgm02k7dDIJMxOhhD6HG1/FjQtF3Ikb38Zpm4W2PTDw8f/ncOb8YcKZ0o7zY62srq1vbBa2its7u3v79sFhU8WpJLRBYh7LdogV5UzQhmaa03YiKY5CTlvh8Gbitx6pVCwWdT1KqB/hvmA9RrA2UmC73m2QsY5i/QiPffGQ5VhxKl59qRPYJafsTAstgptDCfKqBfZXpxuTNKJCE46V8lwn0X6GpWaE03GxkyqaYDLEfeoZFDiiys+mp43RqVG6qBdL84RGU/XvRIYjpUZRaDojrAdq3puIyzwv1b0rP2MiSTUVZLaol3KkYzTJCXWZpETzkQFMJDN/RWSAJSbapFk0IbjzJy9C87zsGr6/KFWv8zgKcAwncAYuXEIV7qAGDSDwBC/wBu/Ws/VqfVifs9YVK585gn9lff8C5nmiBg==</latexit>

…on solutions of G = T
<latexit sha1_base64="1w5t1hkuQ38DcPQABoFneTVETi4=">AAAB8XicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFD3osUK/sA1lst20SzebsLsRSui/8OJBEa/+G2/+G7dtDlp9YeHhnRl25g0SwbVx3S+nsLK6tr5R3Cxtbe/s7pX3D1o6ThVlTRqLWHUC1ExwyZqGG8E6iWIYBYK1g/HNrN5+ZErzWDbMJGF+hEPJQ07RWOvh9qo3xiRB0uiXK27VnYv8BS+HCuSq98ufvUFM04hJQwVq3fXcxPgZKsOpYNNSL9UsQTrGIetalBgx7WfzjafkxDoDEsbKPmnI3P05kWGk9SQKbGeEZqSXazPzv1o3NeGln3GZpIZJuvgoTAUxMZmdTwZcMWrExAJSxe2uhI5QITU2pJINwVs++S+0zqqe5fvzSu06j6MIR3AMp+DBBdTgDurQBAoSnuAFXh3tPDtvzvuiteDkM4fwS87HN6tJkD8=</latexit><latexit sha1_base64="1w5t1hkuQ38DcPQABoFneTVETi4=">AAAB8XicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFD3osUK/sA1lst20SzebsLsRSui/8OJBEa/+G2/+G7dtDlp9YeHhnRl25g0SwbVx3S+nsLK6tr5R3Cxtbe/s7pX3D1o6ThVlTRqLWHUC1ExwyZqGG8E6iWIYBYK1g/HNrN5+ZErzWDbMJGF+hEPJQ07RWOvh9qo3xiRB0uiXK27VnYv8BS+HCuSq98ufvUFM04hJQwVq3fXcxPgZKsOpYNNSL9UsQTrGIetalBgx7WfzjafkxDoDEsbKPmnI3P05kWGk9SQKbGeEZqSXazPzv1o3NeGln3GZpIZJuvgoTAUxMZmdTwZcMWrExAJSxe2uhI5QITU2pJINwVs++S+0zqqe5fvzSu06j6MIR3AMp+DBBdTgDurQBAoSnuAFXh3tPDtvzvuiteDkM4fwS87HN6tJkD8=</latexit><latexit sha1_base64="1w5t1hkuQ38DcPQABoFneTVETi4=">AAAB8XicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFD3osUK/sA1lst20SzebsLsRSui/8OJBEa/+G2/+G7dtDlp9YeHhnRl25g0SwbVx3S+nsLK6tr5R3Cxtbe/s7pX3D1o6ThVlTRqLWHUC1ExwyZqGG8E6iWIYBYK1g/HNrN5+ZErzWDbMJGF+hEPJQ07RWOvh9qo3xiRB0uiXK27VnYv8BS+HCuSq98ufvUFM04hJQwVq3fXcxPgZKsOpYNNSL9UsQTrGIetalBgx7WfzjafkxDoDEsbKPmnI3P05kWGk9SQKbGeEZqSXazPzv1o3NeGln3GZpIZJuvgoTAUxMZmdTwZcMWrExAJSxe2uhI5QITU2pJINwVs++S+0zqqe5fvzSu06j6MIR3AMp+DBBdTgDurQBAoSnuAFXh3tPDtvzvuiteDkM4fwS87HN6tJkD8=</latexit><latexit sha1_base64="1w5t1hkuQ38DcPQABoFneTVETi4=">AAAB8XicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfQiFD3osUK/sA1lst20SzebsLsRSui/8OJBEa/+G2/+G7dtDlp9YeHhnRl25g0SwbVx3S+nsLK6tr5R3Cxtbe/s7pX3D1o6ThVlTRqLWHUC1ExwyZqGG8E6iWIYBYK1g/HNrN5+ZErzWDbMJGF+hEPJQ07RWOvh9qo3xiRB0uiXK27VnYv8BS+HCuSq98ufvUFM04hJQwVq3fXcxPgZKsOpYNNSL9UsQTrGIetalBgx7WfzjafkxDoDEsbKPmnI3P05kWGk9SQKbGeEZqSXazPzv1o3NeGln3GZpIZJuvgoTAUxMZmdTwZcMWrExAJSxe2uhI5QITU2pJINwVs++S+0zqqe5fvzSu06j6MIR3AMp+DBBdTgDurQBAoSnuAFXh3tPDtvzvuiteDkM4fwS87HN6tJkD8=</latexit>



``Proof:’’   In Gaussian Normal Coordinates the 
components of the second fundamental form are              , 
so if the second fundamental form is continuous, then the 
metric and its derivatives match on     ,  which
implies               in GNC… 

⌃
<latexit sha1_base64="aFAIVKEThwTFLjZmioh7Xs1vo5k=">AAAB7XicbZDLSgMxFIbP1Futt6pLN8EiuCozItRl0Y3LivYC7VAyaaaNzWVIMkIZ+g5uXCji1vdx59uYtrPQ1h8CH/85h5zzRwlnxvr+t1dYW9/Y3Cpul3Z29/YPyodHLaNSTWiTKK50J8KGciZp0zLLaSfRFIuI03Y0vpnV209UG6bkg50kNBR4KFnMCLbOavXu2VDgfrniV/250CoEOVQgV6Nf/uoNFEkFlZZwbEw38BMbZlhbRjidlnqpoQkmYzykXYcSC2rCbL7tFJ05Z4Bipd2TFs3d3xMZFsZMROQ6BbYjs1ybmf/VuqmNr8KMySS1VJLFR3HKkVVodjoaME2J5RMHmGjmdkVkhDUm1gVUciEEyyevQuuiGji+u6zUr/M4inACp3AOAdSgDrfQgCYQeIRneIU3T3kv3rv3sWgtePnMMfyR9/kDa2GPAw==</latexit><latexit sha1_base64="aFAIVKEThwTFLjZmioh7Xs1vo5k=">AAAB7XicbZDLSgMxFIbP1Futt6pLN8EiuCozItRl0Y3LivYC7VAyaaaNzWVIMkIZ+g5uXCji1vdx59uYtrPQ1h8CH/85h5zzRwlnxvr+t1dYW9/Y3Cpul3Z29/YPyodHLaNSTWiTKK50J8KGciZp0zLLaSfRFIuI03Y0vpnV209UG6bkg50kNBR4KFnMCLbOavXu2VDgfrniV/250CoEOVQgV6Nf/uoNFEkFlZZwbEw38BMbZlhbRjidlnqpoQkmYzykXYcSC2rCbL7tFJ05Z4Bipd2TFs3d3xMZFsZMROQ6BbYjs1ybmf/VuqmNr8KMySS1VJLFR3HKkVVodjoaME2J5RMHmGjmdkVkhDUm1gVUciEEyyevQuuiGji+u6zUr/M4inACp3AOAdSgDrfQgCYQeIRneIU3T3kv3rv3sWgtePnMMfyR9/kDa2GPAw==</latexit><latexit sha1_base64="aFAIVKEThwTFLjZmioh7Xs1vo5k=">AAAB7XicbZDLSgMxFIbP1Futt6pLN8EiuCozItRl0Y3LivYC7VAyaaaNzWVIMkIZ+g5uXCji1vdx59uYtrPQ1h8CH/85h5zzRwlnxvr+t1dYW9/Y3Cpul3Z29/YPyodHLaNSTWiTKK50J8KGciZp0zLLaSfRFIuI03Y0vpnV209UG6bkg50kNBR4KFnMCLbOavXu2VDgfrniV/250CoEOVQgV6Nf/uoNFEkFlZZwbEw38BMbZlhbRjidlnqpoQkmYzykXYcSC2rCbL7tFJ05Z4Bipd2TFs3d3xMZFsZMROQ6BbYjs1ybmf/VuqmNr8KMySS1VJLFR3HKkVVodjoaME2J5RMHmGjmdkVkhDUm1gVUciEEyyevQuuiGji+u6zUr/M4inACp3AOAdSgDrfQgCYQeIRneIU3T3kv3rv3sWgtePnMMfyR9/kDa2GPAw==</latexit><latexit sha1_base64="aFAIVKEThwTFLjZmioh7Xs1vo5k=">AAAB7XicbZDLSgMxFIbP1Futt6pLN8EiuCozItRl0Y3LivYC7VAyaaaNzWVIMkIZ+g5uXCji1vdx59uYtrPQ1h8CH/85h5zzRwlnxvr+t1dYW9/Y3Cpul3Z29/YPyodHLaNSTWiTKK50J8KGciZp0zLLaSfRFIuI03Y0vpnV209UG6bkg50kNBR4KFnMCLbOavXu2VDgfrniV/250CoEOVQgV6Nf/uoNFEkFlZZwbEw38BMbZlhbRjidlnqpoQkmYzykXYcSC2rCbL7tFJ05Z4Bipd2TFs3d3xMZFsZMROQ6BbYjs1ybmf/VuqmNr8KMySS1VJLFR3HKkVVodjoaME2J5RMHmGjmdkVkhDUm1gVUciEEyyevQuuiGji+u6zUr/M4inACp3AOAdSgDrfQgCYQeIRneIU3T3kv3rv3sWgtePnMMfyR9/kDa2GPAw==</latexit>

gij,n
<latexit sha1_base64="aF7mHA0UkKDHV7h8vkU7gEGvtGc=">AAAB73icbZBNS8NAEIYn9avWr6pHL4tF8CAlEUGPRS8eK9gPaEPZbDft2s0m7k6EEvonvHhQxKt/x5v/xm2bg7a+sPDwzgw78waJFAZd99sprKyurW8UN0tb2zu7e+X9g6aJU814g8Uy1u2AGi6F4g0UKHk70ZxGgeStYHQzrbeeuDYiVvc4Trgf0YESoWAUrdUe9DLxcKYmvXLFrbozkWXwcqhArnqv/NXtxyyNuEImqTEdz03Qz6hGwSSflLqp4QllIzrgHYuKRtz42WzfCTmxTp+EsbZPIZm5vycyGhkzjgLbGVEcmsXa1Pyv1kkxvPIzoZIUuWLzj8JUEozJ9HjSF5ozlGMLlGlhdyVsSDVlaCMq2RC8xZOXoXle9SzfXVRq13kcRTiCYzgFDy6hBrdQhwYwkPAMr/DmPDovzrvzMW8tOPnMIfyR8/kDC2GP9Q==</latexit><latexit sha1_base64="aF7mHA0UkKDHV7h8vkU7gEGvtGc=">AAAB73icbZBNS8NAEIYn9avWr6pHL4tF8CAlEUGPRS8eK9gPaEPZbDft2s0m7k6EEvonvHhQxKt/x5v/xm2bg7a+sPDwzgw78waJFAZd99sprKyurW8UN0tb2zu7e+X9g6aJU814g8Uy1u2AGi6F4g0UKHk70ZxGgeStYHQzrbeeuDYiVvc4Trgf0YESoWAUrdUe9DLxcKYmvXLFrbozkWXwcqhArnqv/NXtxyyNuEImqTEdz03Qz6hGwSSflLqp4QllIzrgHYuKRtz42WzfCTmxTp+EsbZPIZm5vycyGhkzjgLbGVEcmsXa1Pyv1kkxvPIzoZIUuWLzj8JUEozJ9HjSF5ozlGMLlGlhdyVsSDVlaCMq2RC8xZOXoXle9SzfXVRq13kcRTiCYzgFDy6hBrdQhwYwkPAMr/DmPDovzrvzMW8tOPnMIfyR8/kDC2GP9Q==</latexit><latexit sha1_base64="aF7mHA0UkKDHV7h8vkU7gEGvtGc=">AAAB73icbZBNS8NAEIYn9avWr6pHL4tF8CAlEUGPRS8eK9gPaEPZbDft2s0m7k6EEvonvHhQxKt/x5v/xm2bg7a+sPDwzgw78waJFAZd99sprKyurW8UN0tb2zu7e+X9g6aJU814g8Uy1u2AGi6F4g0UKHk70ZxGgeStYHQzrbeeuDYiVvc4Trgf0YESoWAUrdUe9DLxcKYmvXLFrbozkWXwcqhArnqv/NXtxyyNuEImqTEdz03Qz6hGwSSflLqp4QllIzrgHYuKRtz42WzfCTmxTp+EsbZPIZm5vycyGhkzjgLbGVEcmsXa1Pyv1kkxvPIzoZIUuWLzj8JUEozJ9HjSF5ozlGMLlGlhdyVsSDVlaCMq2RC8xZOXoXle9SzfXVRq13kcRTiCYzgFDy6hBrdQhwYwkPAMr/DmPDovzrvzMW8tOPnMIfyR8/kDC2GP9Q==</latexit><latexit sha1_base64="aF7mHA0UkKDHV7h8vkU7gEGvtGc=">AAAB73icbZBNS8NAEIYn9avWr6pHL4tF8CAlEUGPRS8eK9gPaEPZbDft2s0m7k6EEvonvHhQxKt/x5v/xm2bg7a+sPDwzgw78waJFAZd99sprKyurW8UN0tb2zu7e+X9g6aJU814g8Uy1u2AGi6F4g0UKHk70ZxGgeStYHQzrbeeuDYiVvc4Trgf0YESoWAUrdUe9DLxcKYmvXLFrbozkWXwcqhArnqv/NXtxyyNuEImqTEdz03Qz6hGwSSflLqp4QllIzrgHYuKRtz42WzfCTmxTp+EsbZPIZm5vycyGhkzjgLbGVEcmsXa1Pyv1kkxvPIzoZIUuWLzj8JUEozJ9HjSF5ozlGMLlGlhdyVsSDVlaCMq2RC8xZOXoXle9SzfXVRq13kcRTiCYzgFDy6hBrdQhwYwkPAMr/DmPDovzrvzMW8tOPnMIfyR8/kDC2GP9Q==</latexit>

g 2 C1,1
<latexit sha1_base64="aVtd3E4CvVjKr6DRoQTOFe8uCms=">AAAB83icbZBNS8NAEIYn9avWr6pHL4tF8CAlEUGPxV48VrAf0MSy2W7bpZtN2J0IJfRvePGgiFf/jDf/jds2B219YeHhnRlm9g0TKQy67rdTWFvf2Nwqbpd2dvf2D8qHRy0Tp5rxJotlrDshNVwKxZsoUPJOojmNQsnb4bg+q7efuDYiVg84SXgQ0aESA8EoWssf+kKR+mPmXXjTXrniVt25yCp4OVQgV6NX/vL7MUsjrpBJakzXcxMMMqpRMMmnJT81PKFsTIe8a1HRiJsgm988JWfW6ZNBrO1TSObu74mMRsZMotB2RhRHZrk2M/+rdVMc3ASZUEmKXLHFokEqCcZkFgDpC80ZyokFyrSwtxI2opoytDGVbAje8pdXoXVZ9SzfX1Vqt3kcRTiBUzgHD66hBnfQgCYwSOAZXuHNSZ0X5935WLQWnHzmGP7I+fwBvniQ0w==</latexit><latexit sha1_base64="aVtd3E4CvVjKr6DRoQTOFe8uCms=">AAAB83icbZBNS8NAEIYn9avWr6pHL4tF8CAlEUGPxV48VrAf0MSy2W7bpZtN2J0IJfRvePGgiFf/jDf/jds2B219YeHhnRlm9g0TKQy67rdTWFvf2Nwqbpd2dvf2D8qHRy0Tp5rxJotlrDshNVwKxZsoUPJOojmNQsnb4bg+q7efuDYiVg84SXgQ0aESA8EoWssf+kKR+mPmXXjTXrniVt25yCp4OVQgV6NX/vL7MUsjrpBJakzXcxMMMqpRMMmnJT81PKFsTIe8a1HRiJsgm988JWfW6ZNBrO1TSObu74mMRsZMotB2RhRHZrk2M/+rdVMc3ASZUEmKXLHFokEqCcZkFgDpC80ZyokFyrSwtxI2opoytDGVbAje8pdXoXVZ9SzfX1Vqt3kcRTiBUzgHD66hBnfQgCYwSOAZXuHNSZ0X5935WLQWnHzmGP7I+fwBvniQ0w==</latexit><latexit sha1_base64="aVtd3E4CvVjKr6DRoQTOFe8uCms=">AAAB83icbZBNS8NAEIYn9avWr6pHL4tF8CAlEUGPxV48VrAf0MSy2W7bpZtN2J0IJfRvePGgiFf/jDf/jds2B219YeHhnRlm9g0TKQy67rdTWFvf2Nwqbpd2dvf2D8qHRy0Tp5rxJotlrDshNVwKxZsoUPJOojmNQsnb4bg+q7efuDYiVg84SXgQ0aESA8EoWssf+kKR+mPmXXjTXrniVt25yCp4OVQgV6NX/vL7MUsjrpBJakzXcxMMMqpRMMmnJT81PKFsTIe8a1HRiJsgm988JWfW6ZNBrO1TSObu74mMRsZMotB2RhRHZrk2M/+rdVMc3ASZUEmKXLHFokEqCcZkFgDpC80ZyokFyrSwtxI2opoytDGVbAje8pdXoXVZ9SzfX1Vqt3kcRTiBUzgHD66hBnfQgCYwSOAZXuHNSZ0X5935WLQWnHzmGP7I+fwBvniQ0w==</latexit><latexit sha1_base64="aVtd3E4CvVjKr6DRoQTOFe8uCms=">AAAB83icbZBNS8NAEIYn9avWr6pHL4tF8CAlEUGPxV48VrAf0MSy2W7bpZtN2J0IJfRvePGgiFf/jDf/jds2B219YeHhnRlm9g0TKQy67rdTWFvf2Nwqbpd2dvf2D8qHRy0Tp5rxJotlrDshNVwKxZsoUPJOojmNQsnb4bg+q7efuDYiVg84SXgQ0aESA8EoWssf+kKR+mPmXXjTXrniVt25yCp4OVQgV6NX/vL7MUsjrpBJakzXcxMMMqpRMMmnJT81PKFsTIe8a1HRiJsgm988JWfW6ZNBrO1TSObu74mMRsZMotB2RhRHZrk2M/+rdVMc3ASZUEmKXLHFokEqCcZkFgDpC80ZyokFyrSwtxI2opoytDGVbAje8pdXoXVZ9SzfX1Vqt3kcRTiBUzgHD66hBnfQgCYwSOAZXuHNSZ0X5935WLQWnHzmGP7I+fwBvniQ0w==</latexit>

C1,1
<latexit sha1_base64="5GhewqMCrt9ptXdeFEAEbz0tKAk=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8CAlEUGPxV48VrAf0May2U7apZtN2N0IJfRHePGgiFd/jzf/jds2B219YeHhnRl25g0SwbVx3W+nsLa+sblV3C7t7O7tH5QPj1o6ThXDJotFrDoB1Si4xKbhRmAnUUijQGA7GNdn9fYTKs1j+WAmCfoRHUoeckaNtdr1x8y78Kb9csWtunORVfByqECuRr/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSuRUkj1H42X3dKzqwzIGGs7JOGzN3fExmNtJ5Ege2MqBnp5drM/K/WTU1442dcJqlByRYfhakgJiaz28mAK2RGTCxQprjdlbARVZQZm1DJhuAtn7wKrcuqZ/n+qlK7zeMowgmcwjl4cA01uIMGNIHBGJ7hFd6cxHlx3p2PRWvByWeO4Y+czx9XmY7n</latexit><latexit sha1_base64="5GhewqMCrt9ptXdeFEAEbz0tKAk=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8CAlEUGPxV48VrAf0May2U7apZtN2N0IJfRHePGgiFd/jzf/jds2B219YeHhnRl25g0SwbVx3W+nsLa+sblV3C7t7O7tH5QPj1o6ThXDJotFrDoB1Si4xKbhRmAnUUijQGA7GNdn9fYTKs1j+WAmCfoRHUoeckaNtdr1x8y78Kb9csWtunORVfByqECuRr/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSuRUkj1H42X3dKzqwzIGGs7JOGzN3fExmNtJ5Ege2MqBnp5drM/K/WTU1442dcJqlByRYfhakgJiaz28mAK2RGTCxQprjdlbARVZQZm1DJhuAtn7wKrcuqZ/n+qlK7zeMowgmcwjl4cA01uIMGNIHBGJ7hFd6cxHlx3p2PRWvByWeO4Y+czx9XmY7n</latexit><latexit sha1_base64="5GhewqMCrt9ptXdeFEAEbz0tKAk=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8CAlEUGPxV48VrAf0May2U7apZtN2N0IJfRHePGgiFd/jzf/jds2B219YeHhnRl25g0SwbVx3W+nsLa+sblV3C7t7O7tH5QPj1o6ThXDJotFrDoB1Si4xKbhRmAnUUijQGA7GNdn9fYTKs1j+WAmCfoRHUoeckaNtdr1x8y78Kb9csWtunORVfByqECuRr/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSuRUkj1H42X3dKzqwzIGGs7JOGzN3fExmNtJ5Ege2MqBnp5drM/K/WTU1442dcJqlByRYfhakgJiaz28mAK2RGTCxQprjdlbARVZQZm1DJhuAtn7wKrcuqZ/n+qlK7zeMowgmcwjl4cA01uIMGNIHBGJ7hFd6cxHlx3p2PRWvByWeO4Y+czx9XmY7n</latexit><latexit sha1_base64="5GhewqMCrt9ptXdeFEAEbz0tKAk=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8CAlEUGPxV48VrAf0May2U7apZtN2N0IJfRHePGgiFd/jzf/jds2B219YeHhnRl25g0SwbVx3W+nsLa+sblV3C7t7O7tH5QPj1o6ThXDJotFrDoB1Si4xKbhRmAnUUijQGA7GNdn9fYTKs1j+WAmCfoRHUoeckaNtdr1x8y78Kb9csWtunORVfByqECuRr/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSuRUkj1H42X3dKzqwzIGGs7JOGzN3fExmNtJ5Ege2MqBnp5drM/K/WTU1442dcJqlByRYfhakgJiaz28mAK2RGTCxQprjdlbARVZQZm1DJhuAtn7wKrcuqZ/n+qlK7zeMowgmcwjl4cA01uIMGNIHBGJ7hFd6cxHlx3p2PRWvByWeO4Y+czx9XmY7n</latexit>

The map            to GNC is         … 

…with Jacobian in             .

x ! y

<latexit sha1_base64="w/h0whQNtWg24ypmazz3NZnoccY=">AAAB7XicbVDLSgMxFL3js9ZX1aWbYBFclRkRdFl047KCfUA7lEyaaWPzGJKMOAz9BzcuFHHr/7jzb0zbWWjrgcDhnHvJPSdKODPW97+9ldW19Y3N0lZ5e2d3b79ycNgyKtWENoniSncibChnkjYts5x2Ek2xiDhtR+Obqd9+pNowJe9tltBQ4KFkMSPYOqn11LMKZf1K1a/5M6BlEhSkCgUa/cpXb6BIKqi0hGNjuoGf2DDH2jLC6aTcSw1NMBnjIe06KrGgJsxn107QqVMGKFbaPWnRTP29kWNhTCYiNymwHZlFbyr+53VTG1+FOZNJaqkk84/ilCMXcRodDZimxPLMEUw0c7ciMsIaE+sKKrsSgsXIy6R1Xgscv7uo1q+LOkpwDCdwBgFcQh1uoQFNIPAAz/AKb57yXrx372M+uuIVO0fwB97nD3CBjwY=</latexit><latexit sha1_base64="w/h0whQNtWg24ypmazz3NZnoccY=">AAAB7XicbVDLSgMxFL3js9ZX1aWbYBFclRkRdFl047KCfUA7lEyaaWPzGJKMOAz9BzcuFHHr/7jzb0zbWWjrgcDhnHvJPSdKODPW97+9ldW19Y3N0lZ5e2d3b79ycNgyKtWENoniSncibChnkjYts5x2Ek2xiDhtR+Obqd9+pNowJe9tltBQ4KFkMSPYOqn11LMKZf1K1a/5M6BlEhSkCgUa/cpXb6BIKqi0hGNjuoGf2DDH2jLC6aTcSw1NMBnjIe06KrGgJsxn107QqVMGKFbaPWnRTP29kWNhTCYiNymwHZlFbyr+53VTG1+FOZNJaqkk84/ilCMXcRodDZimxPLMEUw0c7ciMsIaE+sKKrsSgsXIy6R1Xgscv7uo1q+LOkpwDCdwBgFcQh1uoQFNIPAAz/AKb57yXrx372M+uuIVO0fwB97nD3CBjwY=</latexit><latexit sha1_base64="w/h0whQNtWg24ypmazz3NZnoccY=">AAAB7XicbVDLSgMxFL3js9ZX1aWbYBFclRkRdFl047KCfUA7lEyaaWPzGJKMOAz9BzcuFHHr/7jzb0zbWWjrgcDhnHvJPSdKODPW97+9ldW19Y3N0lZ5e2d3b79ycNgyKtWENoniSncibChnkjYts5x2Ek2xiDhtR+Obqd9+pNowJe9tltBQ4KFkMSPYOqn11LMKZf1K1a/5M6BlEhSkCgUa/cpXb6BIKqi0hGNjuoGf2DDH2jLC6aTcSw1NMBnjIe06KrGgJsxn107QqVMGKFbaPWnRTP29kWNhTCYiNymwHZlFbyr+53VTG1+FOZNJaqkk84/ilCMXcRodDZimxPLMEUw0c7ciMsIaE+sKKrsSgsXIy6R1Xgscv7uo1q+LOkpwDCdwBgFcQh1uoQFNIPAAz/AKb57yXrx372M+uuIVO0fwB97nD3CBjwY=</latexit><latexit sha1_base64="w/h0whQNtWg24ypmazz3NZnoccY=">AAAB7XicbVDLSgMxFL3js9ZX1aWbYBFclRkRdFl047KCfUA7lEyaaWPzGJKMOAz9BzcuFHHr/7jzb0zbWWjrgcDhnHvJPSdKODPW97+9ldW19Y3N0lZ5e2d3b79ycNgyKtWENoniSncibChnkjYts5x2Ek2xiDhtR+Obqd9+pNowJe9tltBQ4KFkMSPYOqn11LMKZf1K1a/5M6BlEhSkCgUa/cpXb6BIKqi0hGNjuoGf2DDH2jLC6aTcSw1NMBnjIe06KrGgJsxn107QqVMGKFbaPWnRTP29kWNhTCYiNymwHZlFbyr+53VTG1+FOZNJaqkk84/ilCMXcRodDZimxPLMEUw0c7ciMsIaE+sKKrsSgsXIy6R1Xgscv7uo1q+LOkpwDCdwBgFcQh1uoQFNIPAAz/AKb57yXrx372M+uuIVO0fwB97nD3CBjwY=</latexit>

J 2 C1,1
<latexit sha1_base64="r3QaxBHlEd6QrL6hLGUHqcLDhNU=">AAAB83icbZBNS8NAEIYnftb6VfXoZbEIHqQkIuix2It4qmA/oIlls522SzebsLsRSujf8OJBEa/+GW/+G7dtDtr6wsLDOzPM7Bsmgmvjut/Oyura+sZmYau4vbO7t186OGzqOFUMGywWsWqHVKPgEhuGG4HtRCGNQoGtcFSb1ltPqDSP5YMZJxhEdCB5nzNqrOXf+VyS2mPmnXuTbqnsVtyZyDJ4OZQhV71b+vJ7MUsjlIYJqnXHcxMTZFQZzgROin6qMaFsRAfYsShphDrIZjdPyKl1eqQfK/ukITP390RGI63HUWg7I2qGerE2Nf+rdVLTvw4yLpPUoGTzRf1UEBOTaQCkxxUyI8YWKFPc3krYkCrKjI2paEPwFr+8DM2Limf5/rJcvcnjKMAxnMAZeHAFVbiFOjSAQQLP8ApvTuq8OO/Ox7x1xclnjuCPnM8fkUWQtg==</latexit><latexit sha1_base64="r3QaxBHlEd6QrL6hLGUHqcLDhNU=">AAAB83icbZBNS8NAEIYnftb6VfXoZbEIHqQkIuix2It4qmA/oIlls522SzebsLsRSujf8OJBEa/+GW/+G7dtDtr6wsLDOzPM7Bsmgmvjut/Oyura+sZmYau4vbO7t186OGzqOFUMGywWsWqHVKPgEhuGG4HtRCGNQoGtcFSb1ltPqDSP5YMZJxhEdCB5nzNqrOXf+VyS2mPmnXuTbqnsVtyZyDJ4OZQhV71b+vJ7MUsjlIYJqnXHcxMTZFQZzgROin6qMaFsRAfYsShphDrIZjdPyKl1eqQfK/ukITP390RGI63HUWg7I2qGerE2Nf+rdVLTvw4yLpPUoGTzRf1UEBOTaQCkxxUyI8YWKFPc3krYkCrKjI2paEPwFr+8DM2Limf5/rJcvcnjKMAxnMAZeHAFVbiFOjSAQQLP8ApvTuq8OO/Ox7x1xclnjuCPnM8fkUWQtg==</latexit><latexit sha1_base64="r3QaxBHlEd6QrL6hLGUHqcLDhNU=">AAAB83icbZBNS8NAEIYnftb6VfXoZbEIHqQkIuix2It4qmA/oIlls522SzebsLsRSujf8OJBEa/+GW/+G7dtDtr6wsLDOzPM7Bsmgmvjut/Oyura+sZmYau4vbO7t186OGzqOFUMGywWsWqHVKPgEhuGG4HtRCGNQoGtcFSb1ltPqDSP5YMZJxhEdCB5nzNqrOXf+VyS2mPmnXuTbqnsVtyZyDJ4OZQhV71b+vJ7MUsjlIYJqnXHcxMTZFQZzgROin6qMaFsRAfYsShphDrIZjdPyKl1eqQfK/ukITP390RGI63HUWg7I2qGerE2Nf+rdVLTvw4yLpPUoGTzRf1UEBOTaQCkxxUyI8YWKFPc3krYkCrKjI2paEPwFr+8DM2Limf5/rJcvcnjKMAxnMAZeHAFVbiFOjSAQQLP8ApvTuq8OO/Ox7x1xclnjuCPnM8fkUWQtg==</latexit><latexit sha1_base64="r3QaxBHlEd6QrL6hLGUHqcLDhNU=">AAAB83icbZBNS8NAEIYnftb6VfXoZbEIHqQkIuix2It4qmA/oIlls522SzebsLsRSujf8OJBEa/+GW/+G7dtDtr6wsLDOzPM7Bsmgmvjut/Oyura+sZmYau4vbO7t186OGzqOFUMGywWsWqHVKPgEhuGG4HtRCGNQoGtcFSb1ltPqDSP5YMZJxhEdCB5nzNqrOXf+VyS2mPmnXuTbqnsVtyZyDJ4OZQhV71b+vJ7MUsjlIYJqnXHcxMTZFQZzgROin6qMaFsRAfYsShphDrIZjdPyKl1eqQfK/ukITP390RGI63HUWg7I2qGerE2Nf+rdVLTvw4yLpPUoGTzRf1UEBOTaQCkxxUyI8YWKFPc3krYkCrKjI2paEPwFr+8DM2Limf5/rJcvcnjKMAxnMAZeHAFVbiFOjSAQQLP8ApvTuq8OO/Ox7x1xclnjuCPnM8fkUWQtg==</latexit>



The first step forward from Israel’s Theorem, was
given by Moritz Reintjes:

Theorem (Reintjes):    There always exists a 
transformation that smooths a         metric to      
in a neighborhood of a point of regular shock-wave 
interaction in spherically symmetric spacetimes, 
between shock waves of different families…

C1,1
<latexit sha1_base64="5GhewqMCrt9ptXdeFEAEbz0tKAk=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8CAlEUGPxV48VrAf0May2U7apZtN2N0IJfRHePGgiFd/jzf/jds2B219YeHhnRl25g0SwbVx3W+nsLa+sblV3C7t7O7tH5QPj1o6ThXDJotFrDoB1Si4xKbhRmAnUUijQGA7GNdn9fYTKs1j+WAmCfoRHUoeckaNtdr1x8y78Kb9csWtunORVfByqECuRr/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSuRUkj1H42X3dKzqwzIGGs7JOGzN3fExmNtJ5Ege2MqBnp5drM/K/WTU1442dcJqlByRYfhakgJiaz28mAK2RGTCxQprjdlbARVZQZm1DJhuAtn7wKrcuqZ/n+qlK7zeMowgmcwjl4cA01uIMGNIHBGJ7hFd6cxHlx3p2PRWvByWeO4Y+czx9XmY7n</latexit><latexit sha1_base64="5GhewqMCrt9ptXdeFEAEbz0tKAk=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8CAlEUGPxV48VrAf0May2U7apZtN2N0IJfRHePGgiFd/jzf/jds2B219YeHhnRl25g0SwbVx3W+nsLa+sblV3C7t7O7tH5QPj1o6ThXDJotFrDoB1Si4xKbhRmAnUUijQGA7GNdn9fYTKs1j+WAmCfoRHUoeckaNtdr1x8y78Kb9csWtunORVfByqECuRr/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSuRUkj1H42X3dKzqwzIGGs7JOGzN3fExmNtJ5Ege2MqBnp5drM/K/WTU1442dcJqlByRYfhakgJiaz28mAK2RGTCxQprjdlbARVZQZm1DJhuAtn7wKrcuqZ/n+qlK7zeMowgmcwjl4cA01uIMGNIHBGJ7hFd6cxHlx3p2PRWvByWeO4Y+czx9XmY7n</latexit><latexit sha1_base64="5GhewqMCrt9ptXdeFEAEbz0tKAk=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8CAlEUGPxV48VrAf0May2U7apZtN2N0IJfRHePGgiFd/jzf/jds2B219YeHhnRl25g0SwbVx3W+nsLa+sblV3C7t7O7tH5QPj1o6ThXDJotFrDoB1Si4xKbhRmAnUUijQGA7GNdn9fYTKs1j+WAmCfoRHUoeckaNtdr1x8y78Kb9csWtunORVfByqECuRr/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSuRUkj1H42X3dKzqwzIGGs7JOGzN3fExmNtJ5Ege2MqBnp5drM/K/WTU1442dcJqlByRYfhakgJiaz28mAK2RGTCxQprjdlbARVZQZm1DJhuAtn7wKrcuqZ/n+qlK7zeMowgmcwjl4cA01uIMGNIHBGJ7hFd6cxHlx3p2PRWvByWeO4Y+czx9XmY7n</latexit><latexit sha1_base64="5GhewqMCrt9ptXdeFEAEbz0tKAk=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8CAlEUGPxV48VrAf0May2U7apZtN2N0IJfRHePGgiFd/jzf/jds2B219YeHhnRl25g0SwbVx3W+nsLa+sblV3C7t7O7tH5QPj1o6ThXDJotFrDoB1Si4xKbhRmAnUUijQGA7GNdn9fYTKs1j+WAmCfoRHUoeckaNtdr1x8y78Kb9csWtunORVfByqECuRr/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSuRUkj1H42X3dKzqwzIGGs7JOGzN3fExmNtJ5Ege2MqBnp5drM/K/WTU1442dcJqlByRYfhakgJiaz28mAK2RGTCxQprjdlbARVZQZm1DJhuAtn7wKrcuqZ/n+qlK7zeMowgmcwjl4cA01uIMGNIHBGJ7hFd6cxHlx3p2PRWvByWeO4Y+czx9XmY7n</latexit>

C0,1
<latexit sha1_base64="e7t0q5gHX5h240qNqsJBtW/jpdU=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8CAlEUGPxV48VrAf0May2U7apZtN2N0IJfRHePGgiFd/jzf/jds2B219YeHhnRl25g0SwbVx3W+nsLa+sblV3C7t7O7tH5QPj1o6ThXDJotFrDoB1Si4xKbhRmAnUUijQGA7GNdn9fYTKs1j+WAmCfoRHUoeckaNtdr1x8y98Kb9csWtunORVfByqECuRr/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSuRUkj1H42X3dKzqwzIGGs7JOGzN3fExmNtJ5Ege2MqBnp5drM/K/WTU1442dcJqlByRYfhakgJiaz28mAK2RGTCxQprjdlbARVZQZm1DJhuAtn7wKrcuqZ/n+qlK7zeMowgmcwjl4cA01uIMGNIHBGJ7hFd6cxHlx3p2PRWvByWeO4Y+czx9WEo7m</latexit><latexit sha1_base64="e7t0q5gHX5h240qNqsJBtW/jpdU=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8CAlEUGPxV48VrAf0May2U7apZtN2N0IJfRHePGgiFd/jzf/jds2B219YeHhnRl25g0SwbVx3W+nsLa+sblV3C7t7O7tH5QPj1o6ThXDJotFrDoB1Si4xKbhRmAnUUijQGA7GNdn9fYTKs1j+WAmCfoRHUoeckaNtdr1x8y98Kb9csWtunORVfByqECuRr/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSuRUkj1H42X3dKzqwzIGGs7JOGzN3fExmNtJ5Ege2MqBnp5drM/K/WTU1442dcJqlByRYfhakgJiaz28mAK2RGTCxQprjdlbARVZQZm1DJhuAtn7wKrcuqZ/n+qlK7zeMowgmcwjl4cA01uIMGNIHBGJ7hFd6cxHlx3p2PRWvByWeO4Y+czx9WEo7m</latexit><latexit sha1_base64="e7t0q5gHX5h240qNqsJBtW/jpdU=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8CAlEUGPxV48VrAf0May2U7apZtN2N0IJfRHePGgiFd/jzf/jds2B219YeHhnRl25g0SwbVx3W+nsLa+sblV3C7t7O7tH5QPj1o6ThXDJotFrDoB1Si4xKbhRmAnUUijQGA7GNdn9fYTKs1j+WAmCfoRHUoeckaNtdr1x8y98Kb9csWtunORVfByqECuRr/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSuRUkj1H42X3dKzqwzIGGs7JOGzN3fExmNtJ5Ege2MqBnp5drM/K/WTU1442dcJqlByRYfhakgJiaz28mAK2RGTCxQprjdlbARVZQZm1DJhuAtn7wKrcuqZ/n+qlK7zeMowgmcwjl4cA01uIMGNIHBGJ7hFd6cxHlx3p2PRWvByWeO4Y+czx9WEo7m</latexit><latexit sha1_base64="e7t0q5gHX5h240qNqsJBtW/jpdU=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8CAlEUGPxV48VrAf0May2U7apZtN2N0IJfRHePGgiFd/jzf/jds2B219YeHhnRl25g0SwbVx3W+nsLa+sblV3C7t7O7tH5QPj1o6ThXDJotFrDoB1Si4xKbhRmAnUUijQGA7GNdn9fYTKs1j+WAmCfoRHUoeckaNtdr1x8y98Kb9csWtunORVfByqECuRr/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSuRUkj1H42X3dKzqwzIGGs7JOGzN3fExmNtJ5Ege2MqBnp5drM/K/WTU1442dcJqlByRYfhakgJiaz28mAK2RGTCxQprjdlbARVZQZm1DJhuAtn7wKrcuqZ/n+qlK7zeMowgmcwjl4cA01uIMGNIHBGJ7hFd6cxHlx3p2PRWvByWeO4Y+czx9WEo7m</latexit>

C1,1
<latexit sha1_base64="5GhewqMCrt9ptXdeFEAEbz0tKAk=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8CAlEUGPxV48VrAf0May2U7apZtN2N0IJfRHePGgiFd/jzf/jds2B219YeHhnRl25g0SwbVx3W+nsLa+sblV3C7t7O7tH5QPj1o6ThXDJotFrDoB1Si4xKbhRmAnUUijQGA7GNdn9fYTKs1j+WAmCfoRHUoeckaNtdr1x8y78Kb9csWtunORVfByqECuRr/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSuRUkj1H42X3dKzqwzIGGs7JOGzN3fExmNtJ5Ege2MqBnp5drM/K/WTU1442dcJqlByRYfhakgJiaz28mAK2RGTCxQprjdlbARVZQZm1DJhuAtn7wKrcuqZ/n+qlK7zeMowgmcwjl4cA01uIMGNIHBGJ7hFd6cxHlx3p2PRWvByWeO4Y+czx9XmY7n</latexit><latexit sha1_base64="5GhewqMCrt9ptXdeFEAEbz0tKAk=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8CAlEUGPxV48VrAf0May2U7apZtN2N0IJfRHePGgiFd/jzf/jds2B219YeHhnRl25g0SwbVx3W+nsLa+sblV3C7t7O7tH5QPj1o6ThXDJotFrDoB1Si4xKbhRmAnUUijQGA7GNdn9fYTKs1j+WAmCfoRHUoeckaNtdr1x8y78Kb9csWtunORVfByqECuRr/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSuRUkj1H42X3dKzqwzIGGs7JOGzN3fExmNtJ5Ege2MqBnp5drM/K/WTU1442dcJqlByRYfhakgJiaz28mAK2RGTCxQprjdlbARVZQZm1DJhuAtn7wKrcuqZ/n+qlK7zeMowgmcwjl4cA01uIMGNIHBGJ7hFd6cxHlx3p2PRWvByWeO4Y+czx9XmY7n</latexit><latexit sha1_base64="5GhewqMCrt9ptXdeFEAEbz0tKAk=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8CAlEUGPxV48VrAf0May2U7apZtN2N0IJfRHePGgiFd/jzf/jds2B219YeHhnRl25g0SwbVx3W+nsLa+sblV3C7t7O7tH5QPj1o6ThXDJotFrDoB1Si4xKbhRmAnUUijQGA7GNdn9fYTKs1j+WAmCfoRHUoeckaNtdr1x8y78Kb9csWtunORVfByqECuRr/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSuRUkj1H42X3dKzqwzIGGs7JOGzN3fExmNtJ5Ege2MqBnp5drM/K/WTU1442dcJqlByRYfhakgJiaz28mAK2RGTCxQprjdlbARVZQZm1DJhuAtn7wKrcuqZ/n+qlK7zeMowgmcwjl4cA01uIMGNIHBGJ7hFd6cxHlx3p2PRWvByWeO4Y+czx9XmY7n</latexit><latexit sha1_base64="5GhewqMCrt9ptXdeFEAEbz0tKAk=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8CAlEUGPxV48VrAf0May2U7apZtN2N0IJfRHePGgiFd/jzf/jds2B219YeHhnRl25g0SwbVx3W+nsLa+sblV3C7t7O7tH5QPj1o6ThXDJotFrDoB1Si4xKbhRmAnUUijQGA7GNdn9fYTKs1j+WAmCfoRHUoeckaNtdr1x8y78Kb9csWtunORVfByqECuRr/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSuRUkj1H42X3dKzqwzIGGs7JOGzN3fExmNtJ5Ege2MqBnp5drM/K/WTU1442dcJqlByRYfhakgJiaz28mAK2RGTCxQprjdlbARVZQZm1DJhuAtn7wKrcuqZ/n+qlK7zeMowgmcwjl4cA01uIMGNIHBGJ7hFd6cxHlx3p2PRWvByWeO4Y+czx9XmY7n</latexit>

⌃1
<latexit sha1_base64="9+CLRDycmvtlHihhLOl6GTFXwbk=">AAAB73icbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHirYW2qVk07QNTbJrMiuUpX/CiwdFvPp3vPlvTNs9aOsLgYd3ZsjMGyVSWPT9b6+wsrq2vlHcLG1t7+zulfcPmjZODeMNFsvYtCJquRSaN1Cg5K3EcKoiyR+i0fW0/vDEjRWxvsdxwkNFB1r0BaPorFbnTgwU7QbdcsWv+jORZQhyqECuerf81enFLFVcI5PU2nbgJxhm1KBgkk9KndTyhLIRHfC2Q00Vt2E223dCTpzTI/3YuKeRzNzfExlV1o5V5DoVxaFdrE3N/2rtFPuXYSZ0kiLXbP5RP5UEYzI9nvSE4Qzl2AFlRrhdCRtSQxm6iEouhGDx5GVonlUDx7fnldpVHkcRjuAYTiGAC6jBDdShAQwkPMMrvHmP3ov37n3MWwtePnMIf+R9/gCUh4+n</latexit><latexit sha1_base64="9+CLRDycmvtlHihhLOl6GTFXwbk=">AAAB73icbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHirYW2qVk07QNTbJrMiuUpX/CiwdFvPp3vPlvTNs9aOsLgYd3ZsjMGyVSWPT9b6+wsrq2vlHcLG1t7+zulfcPmjZODeMNFsvYtCJquRSaN1Cg5K3EcKoiyR+i0fW0/vDEjRWxvsdxwkNFB1r0BaPorFbnTgwU7QbdcsWv+jORZQhyqECuerf81enFLFVcI5PU2nbgJxhm1KBgkk9KndTyhLIRHfC2Q00Vt2E223dCTpzTI/3YuKeRzNzfExlV1o5V5DoVxaFdrE3N/2rtFPuXYSZ0kiLXbP5RP5UEYzI9nvSE4Qzl2AFlRrhdCRtSQxm6iEouhGDx5GVonlUDx7fnldpVHkcRjuAYTiGAC6jBDdShAQwkPMMrvHmP3ov37n3MWwtePnMIf+R9/gCUh4+n</latexit><latexit sha1_base64="9+CLRDycmvtlHihhLOl6GTFXwbk=">AAAB73icbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHirYW2qVk07QNTbJrMiuUpX/CiwdFvPp3vPlvTNs9aOsLgYd3ZsjMGyVSWPT9b6+wsrq2vlHcLG1t7+zulfcPmjZODeMNFsvYtCJquRSaN1Cg5K3EcKoiyR+i0fW0/vDEjRWxvsdxwkNFB1r0BaPorFbnTgwU7QbdcsWv+jORZQhyqECuerf81enFLFVcI5PU2nbgJxhm1KBgkk9KndTyhLIRHfC2Q00Vt2E223dCTpzTI/3YuKeRzNzfExlV1o5V5DoVxaFdrE3N/2rtFPuXYSZ0kiLXbP5RP5UEYzI9nvSE4Qzl2AFlRrhdCRtSQxm6iEouhGDx5GVonlUDx7fnldpVHkcRjuAYTiGAC6jBDdShAQwkPMMrvHmP3ov37n3MWwtePnMIf+R9/gCUh4+n</latexit><latexit sha1_base64="9+CLRDycmvtlHihhLOl6GTFXwbk=">AAAB73icbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHirYW2qVk07QNTbJrMiuUpX/CiwdFvPp3vPlvTNs9aOsLgYd3ZsjMGyVSWPT9b6+wsrq2vlHcLG1t7+zulfcPmjZODeMNFsvYtCJquRSaN1Cg5K3EcKoiyR+i0fW0/vDEjRWxvsdxwkNFB1r0BaPorFbnTgwU7QbdcsWv+jORZQhyqECuerf81enFLFVcI5PU2nbgJxhm1KBgkk9KndTyhLIRHfC2Q00Vt2E223dCTpzTI/3YuKeRzNzfExlV1o5V5DoVxaFdrE3N/2rtFPuXYSZ0kiLXbP5RP5UEYzI9nvSE4Qzl2AFlRrhdCRtSQxm6iEouhGDx5GVonlUDx7fnldpVHkcRjuAYTiGAC6jBDdShAQwkPMMrvHmP3ov37n3MWwtePnMIf+R9/gCUh4+n</latexit>

⌃2
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Gaussian Normal Coordinates
break down at P:

x
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t
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Reintjes' procedure for finding the local coordinate 
systems of optimal smoothness is orders of magnitude 
more complicated than the Riemann normal, or 
Gaussian normal construction process.  

The coordinate systems of optimal        regularity are 
constructed by solving a complicated non-local PDE 
highly tuned to the structure of the interaction…  

C1,1
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Trying to guess the coordinate system of optimal 
smoothness apriori, eg harmonic or Gaussian normal 
coordinates, didn't work. 



Several apparent miracles happen in which the Rankine-
Hugoniot jump conditions come in to make seemingly 
over-determined equations consistent…

… but…the principle behind what PDE's must be solved 
to smooth the metric in general, or when this is possible, 
appears entirely mysterious.



M. Reintjes, Spacetime is Locally Inertial at Points

of General Relativistic Shock Wave Interaction

between Shocks from Di↵erent Characteristic Fam-

ilies, Adv. Theor. Math. Phys., arXiv:1409.5060.
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M. Reintjes and B. Temple, No Regularity Singu-

larities Exist at Points of General Relativistic

Shock Wave Interaction between Shocks from

Di↵erent Characteristic Families,

Proc. R. Soc. A 471:20140834.
http://dx.doi.org/10.1098/rspa.2014.0834

<latexit sha1_base64="8sDHghDf+RC5izSY+XnHAAMNB/U="></latexit><latexit sha1_base64="8sDHghDf+RC5izSY+XnHAAMNB/U="></latexit><latexit sha1_base64="8sDHghDf+RC5izSY+XnHAAMNB/U="></latexit><latexit sha1_base64="8sDHghDf+RC5izSY+XnHAAMNB/U="></latexit>



The first breakthrough in discovering 
the general principles at play in metric 
smoothing came with our discovery of 
the Riemann-flat condition…



The Riemann-flat 
Condition  



“Shock Wave Interactions in General Relativity: The 
Geometry behind Metric Smoothing and the Existence
 of Locally Inertial Frames”

Moritz Reintjes, Blake Temple 

https://arxiv.org/abs/1610.02390

The Riemann-flat 
Condition  

https://arxiv.org/search/gr-qc?searchtype=author&query=Reintjes%2C+M
https://arxiv.org/search/gr-qc?searchtype=author&query=Temple%2C+B


The Riemann-flat condition:

<latexit sha1_base64="+/ShbENJDiG4R2vAGR79A+o2P0Q=">AAACGHicbVC7TsMwFHV4E14FRhaLComFkrCAmBAsDAyA+pLaqrpxblqrjh3ZDlJV8Rks/AoLAwixsvE3OG0HXkeydHTuubbPiTLBjQ2CT29mdm5+YXFp2V9ZXVvfKG1u1Y3KNcMaU0LpZgQGBZdYs9wKbGYaIY0ENqLBRTFv3KE2XMmqHWbYSaEnecIZWCd1S4ftK9A99NtScRmjtLTaR3rLMQUpDxIBljIlY164T33f75bKQSUYg/4l4ZSUyRTX3dJHO1YsT93VTIAxrTDIbGcE2nIm8N5v5wYzYAPoYctRCSmazmgc7J7uOSWmidLuyOInTv2+MYLUmGEaOWcKtm9+zwrxv1krt8lJZ8RllluUbPJQkgtqFS1aojHXyKwYOgJMu/SMsj5oYNZ1WZQQ/o78l9SPKqHjN0fls/NpHUtkh+ySfRKSY3JGLsk1qRFGHsgTeSGv3qP37L157xPrjDfd2SY/4H18AY3Onsk=</latexit><latexit sha1_base64="+/ShbENJDiG4R2vAGR79A+o2P0Q=">AAACGHicbVC7TsMwFHV4E14FRhaLComFkrCAmBAsDAyA+pLaqrpxblqrjh3ZDlJV8Rks/AoLAwixsvE3OG0HXkeydHTuubbPiTLBjQ2CT29mdm5+YXFp2V9ZXVvfKG1u1Y3KNcMaU0LpZgQGBZdYs9wKbGYaIY0ENqLBRTFv3KE2XMmqHWbYSaEnecIZWCd1S4ftK9A99NtScRmjtLTaR3rLMQUpDxIBljIlY164T33f75bKQSUYg/4l4ZSUyRTX3dJHO1YsT93VTIAxrTDIbGcE2nIm8N5v5wYzYAPoYctRCSmazmgc7J7uOSWmidLuyOInTv2+MYLUmGEaOWcKtm9+zwrxv1krt8lJZ8RllluUbPJQkgtqFS1aojHXyKwYOgJMu/SMsj5oYNZ1WZQQ/o78l9SPKqHjN0fls/NpHUtkh+ySfRKSY3JGLsk1qRFGHsgTeSGv3qP37L157xPrjDfd2SY/4H18AY3Onsk=</latexit><latexit sha1_base64="+/ShbENJDiG4R2vAGR79A+o2P0Q=">AAACGHicbVC7TsMwFHV4E14FRhaLComFkrCAmBAsDAyA+pLaqrpxblqrjh3ZDlJV8Rks/AoLAwixsvE3OG0HXkeydHTuubbPiTLBjQ2CT29mdm5+YXFp2V9ZXVvfKG1u1Y3KNcMaU0LpZgQGBZdYs9wKbGYaIY0ENqLBRTFv3KE2XMmqHWbYSaEnecIZWCd1S4ftK9A99NtScRmjtLTaR3rLMQUpDxIBljIlY164T33f75bKQSUYg/4l4ZSUyRTX3dJHO1YsT93VTIAxrTDIbGcE2nIm8N5v5wYzYAPoYctRCSmazmgc7J7uOSWmidLuyOInTv2+MYLUmGEaOWcKtm9+zwrxv1krt8lJZ8RllluUbPJQkgtqFS1aojHXyKwYOgJMu/SMsj5oYNZ1WZQQ/o78l9SPKqHjN0fls/NpHUtkh+ySfRKSY3JGLsk1qRFGHsgTeSGv3qP37L157xPrjDfd2SY/4H18AY3Onsk=</latexit><latexit sha1_base64="+/ShbENJDiG4R2vAGR79A+o2P0Q=">AAACGHicbVC7TsMwFHV4E14FRhaLComFkrCAmBAsDAyA+pLaqrpxblqrjh3ZDlJV8Rks/AoLAwixsvE3OG0HXkeydHTuubbPiTLBjQ2CT29mdm5+YXFp2V9ZXVvfKG1u1Y3KNcMaU0LpZgQGBZdYs9wKbGYaIY0ENqLBRTFv3KE2XMmqHWbYSaEnecIZWCd1S4ftK9A99NtScRmjtLTaR3rLMQUpDxIBljIlY164T33f75bKQSUYg/4l4ZSUyRTX3dJHO1YsT93VTIAxrTDIbGcE2nIm8N5v5wYzYAPoYctRCSmazmgc7J7uOSWmidLuyOInTv2+MYLUmGEaOWcKtm9+zwrxv1krt8lJZ8RllluUbPJQkgtqFS1aojHXyKwYOgJMu/SMsj5oYNZ1WZQQ/o78l9SPKqHjN0fls/NpHUtkh+ySfRKSY3JGLsk1qRFGHsgTeSGv3qP37L157xPrjDfd2SY/4H18AY3Onsk=</latexit>

Assume �, R 2 L1.
<latexit sha1_base64="UwKxV04aq9EnKjAMiU6mEyOg3b8=">AAACH3icbVC7TgMxEPTxJrwClDQWAYkCRXcpgDJAAQUFIBKQciHac/aCFdt3sn1I0Sl/QsOv0FCAEKLjb3AeBa+RLI9mdu3diVLBjfX9T29icmp6ZnZuvrCwuLS8Ulxdq5sk0wxrLBGJvonAoOAKa5ZbgTepRpCRwOuoezzwr+9RG56oK9tLsSmho3jMGVgntYp74RnoDhZClXDVRmUppYfGZBLpVngCUsLuJQ25ome3ubti2+uXt2ihVSz5ZX8I+pcEY1IiY5y3ih9hO2HuWWWZAGMagZ/aZg7aciawXwgzgymwLnSw4agCiaaZD/fr022ntGmcaHfchEP1e0cO0piejFylBHtnfnsD8T+vkdn4oJlzlWYWFRt9FGeC2oQOwqJtrpFZ0XMEmOZuVsruQAOzLtJBCMHvlf+SeqUcOH5RKVWPxnHMkQ2ySXZIQPZJlZySc1IjjDyQJ/JCXr1H79l7895HpRPeuGed/ID3+QV5OqC3</latexit><latexit sha1_base64="UwKxV04aq9EnKjAMiU6mEyOg3b8=">AAACH3icbVC7TgMxEPTxJrwClDQWAYkCRXcpgDJAAQUFIBKQciHac/aCFdt3sn1I0Sl/QsOv0FCAEKLjb3AeBa+RLI9mdu3diVLBjfX9T29icmp6ZnZuvrCwuLS8Ulxdq5sk0wxrLBGJvonAoOAKa5ZbgTepRpCRwOuoezzwr+9RG56oK9tLsSmho3jMGVgntYp74RnoDhZClXDVRmUppYfGZBLpVngCUsLuJQ25ome3ubti2+uXt2ihVSz5ZX8I+pcEY1IiY5y3ih9hO2HuWWWZAGMagZ/aZg7aciawXwgzgymwLnSw4agCiaaZD/fr022ntGmcaHfchEP1e0cO0piejFylBHtnfnsD8T+vkdn4oJlzlWYWFRt9FGeC2oQOwqJtrpFZ0XMEmOZuVsruQAOzLtJBCMHvlf+SeqUcOH5RKVWPxnHMkQ2ySXZIQPZJlZySc1IjjDyQJ/JCXr1H79l7895HpRPeuGed/ID3+QV5OqC3</latexit><latexit sha1_base64="UwKxV04aq9EnKjAMiU6mEyOg3b8=">AAACH3icbVC7TgMxEPTxJrwClDQWAYkCRXcpgDJAAQUFIBKQciHac/aCFdt3sn1I0Sl/QsOv0FCAEKLjb3AeBa+RLI9mdu3diVLBjfX9T29icmp6ZnZuvrCwuLS8Ulxdq5sk0wxrLBGJvonAoOAKa5ZbgTepRpCRwOuoezzwr+9RG56oK9tLsSmho3jMGVgntYp74RnoDhZClXDVRmUppYfGZBLpVngCUsLuJQ25ome3ubti2+uXt2ihVSz5ZX8I+pcEY1IiY5y3ih9hO2HuWWWZAGMagZ/aZg7aciawXwgzgymwLnSw4agCiaaZD/fr022ntGmcaHfchEP1e0cO0piejFylBHtnfnsD8T+vkdn4oJlzlWYWFRt9FGeC2oQOwqJtrpFZ0XMEmOZuVsruQAOzLtJBCMHvlf+SeqUcOH5RKVWPxnHMkQ2ySXZIQPZJlZySc1IjjDyQJ/JCXr1H79l7895HpRPeuGed/ID3+QV5OqC3</latexit><latexit sha1_base64="UwKxV04aq9EnKjAMiU6mEyOg3b8=">AAACH3icbVC7TgMxEPTxJrwClDQWAYkCRXcpgDJAAQUFIBKQciHac/aCFdt3sn1I0Sl/QsOv0FCAEKLjb3AeBa+RLI9mdu3diVLBjfX9T29icmp6ZnZuvrCwuLS8Ulxdq5sk0wxrLBGJvonAoOAKa5ZbgTepRpCRwOuoezzwr+9RG56oK9tLsSmho3jMGVgntYp74RnoDhZClXDVRmUppYfGZBLpVngCUsLuJQ25ome3ubti2+uXt2ihVSz5ZX8I+pcEY1IiY5y3ih9hO2HuWWWZAGMagZ/aZg7aciawXwgzgymwLnSw4agCiaaZD/fr022ntGmcaHfchEP1e0cO0piejFylBHtnfnsD8T+vkdn4oJlzlWYWFRt9FGeC2oQOwqJtrpFZ0XMEmOZuVsruQAOzLtJBCMHvlf+SeqUcOH5RKVWPxnHMkQ2ySXZIQPZJlZySc1IjjDyQJ/JCXr1H79l7895HpRPeuGed/ID3+QV5OqC3</latexit>

Then:   There exists a         coordinate 
transformation that smooths an       
connection       by one order to      
if and only if there exists a tensor       
such that

C1,1
<latexit sha1_base64="29stz3IMYALTBYi78gJFbwb1nYY=">AAAB8HicbZDLTgIxFIbP4A3xhrp00wgmLgyZYYNLIhuXmMjFwEg6pQMNbWfSdkzIhKdw40Jj3Po47nwbC8xCwT9p8uU/56Tn/EHMmTau++3kNja3tnfyu4W9/YPDo+LxSVtHiSK0RSIeqW6ANeVM0pZhhtNurCgWAaedYNKY1ztPVGkWyXszjakv8EiykBFsrPVQbjym3pU3Kw+KJbfiLoTWwcugBJmag+JXfxiRRFBpCMda9zw3Nn6KlWGE01mhn2gaYzLBI9qzKLGg2k8XC8/QhXWGKIyUfdKghft7IsVC66kIbKfAZqxXa3Pzv1ovMeG1nzIZJ4ZKsvwoTDgyEZpfj4ZMUWL41AImitldERljhYmxGRVsCN7qyevQrlY8y3fVUv0miyMPZ3AOl+BBDepwC01oAQEBz/AKb45yXpx352PZmnOymVP4I+fzBxFRj0E=</latexit><latexit sha1_base64="29stz3IMYALTBYi78gJFbwb1nYY=">AAAB8HicbZDLTgIxFIbP4A3xhrp00wgmLgyZYYNLIhuXmMjFwEg6pQMNbWfSdkzIhKdw40Jj3Po47nwbC8xCwT9p8uU/56Tn/EHMmTau++3kNja3tnfyu4W9/YPDo+LxSVtHiSK0RSIeqW6ANeVM0pZhhtNurCgWAaedYNKY1ztPVGkWyXszjakv8EiykBFsrPVQbjym3pU3Kw+KJbfiLoTWwcugBJmag+JXfxiRRFBpCMda9zw3Nn6KlWGE01mhn2gaYzLBI9qzKLGg2k8XC8/QhXWGKIyUfdKghft7IsVC66kIbKfAZqxXa3Pzv1ovMeG1nzIZJ4ZKsvwoTDgyEZpfj4ZMUWL41AImitldERljhYmxGRVsCN7qyevQrlY8y3fVUv0miyMPZ3AOl+BBDepwC01oAQEBz/AKb45yXpx352PZmnOymVP4I+fzBxFRj0E=</latexit><latexit sha1_base64="29stz3IMYALTBYi78gJFbwb1nYY=">AAAB8HicbZDLTgIxFIbP4A3xhrp00wgmLgyZYYNLIhuXmMjFwEg6pQMNbWfSdkzIhKdw40Jj3Po47nwbC8xCwT9p8uU/56Tn/EHMmTau++3kNja3tnfyu4W9/YPDo+LxSVtHiSK0RSIeqW6ANeVM0pZhhtNurCgWAaedYNKY1ztPVGkWyXszjakv8EiykBFsrPVQbjym3pU3Kw+KJbfiLoTWwcugBJmag+JXfxiRRFBpCMda9zw3Nn6KlWGE01mhn2gaYzLBI9qzKLGg2k8XC8/QhXWGKIyUfdKghft7IsVC66kIbKfAZqxXa3Pzv1ovMeG1nzIZJ4ZKsvwoTDgyEZpfj4ZMUWL41AImitldERljhYmxGRVsCN7qyevQrlY8y3fVUv0miyMPZ3AOl+BBDepwC01oAQEBz/AKb45yXpx352PZmnOymVP4I+fzBxFRj0E=</latexit><latexit sha1_base64="29stz3IMYALTBYi78gJFbwb1nYY=">AAAB8HicbZDLTgIxFIbP4A3xhrp00wgmLgyZYYNLIhuXmMjFwEg6pQMNbWfSdkzIhKdw40Jj3Po47nwbC8xCwT9p8uU/56Tn/EHMmTau++3kNja3tnfyu4W9/YPDo+LxSVtHiSK0RSIeqW6ANeVM0pZhhtNurCgWAaedYNKY1ztPVGkWyXszjakv8EiykBFsrPVQbjym3pU3Kw+KJbfiLoTWwcugBJmag+JXfxiRRFBpCMda9zw3Nn6KlWGE01mhn2gaYzLBI9qzKLGg2k8XC8/QhXWGKIyUfdKghft7IsVC66kIbKfAZqxXa3Pzv1ovMeG1nzIZJ4ZKsvwoTDgyEZpfj4ZMUWL41AImitldERljhYmxGRVsCN7qyevQrlY8y3fVUv0miyMPZ3AOl+BBDepwC01oAQEBz/AKb45yXpx352PZmnOymVP4I+fzBxFRj0E=</latexit>

L1
<latexit sha1_base64="iwei76RfHLS5T75gb6Jt+wWCu2Q=">AAAB83icbZA9T8MwEIYvfJbyVWBkiWiRmKqkC4wVLAwMRaIfUhMqx3Vaq44T2RekKOrfYGEAIVb+DBv/BrfNAC2vZOnRe3e68xskgmt0nG9rbX1jc2u7tFPe3ds/OKwcHXd0nCrK2jQWseoFRDPBJWsjR8F6iWIkCgTrBpObWb37xJTmsXzALGF+REaSh5wSNJZXu3vMPS5DzKa1QaXq1J257FVwC6hCodag8uUNY5pGTCIVROu+6yTo50Qhp4JNy16qWULohIxY36AkEdN+Pr95ap8bZ2iHsTJPoj13f0/kJNI6iwLTGREc6+XazPyv1k8xvPJzLpMUmaSLRWEqbIztWQD2kCtGUWQGCFXc3GrTMVGEoompbEJwl7+8Cp1G3TV836g2r4s4SnAKZ3ABLlxCE26hBW2gkMAzvMKblVov1rv1sWhds4qZE/gj6/MHl1qRYA==</latexit><latexit sha1_base64="iwei76RfHLS5T75gb6Jt+wWCu2Q=">AAAB83icbZA9T8MwEIYvfJbyVWBkiWiRmKqkC4wVLAwMRaIfUhMqx3Vaq44T2RekKOrfYGEAIVb+DBv/BrfNAC2vZOnRe3e68xskgmt0nG9rbX1jc2u7tFPe3ds/OKwcHXd0nCrK2jQWseoFRDPBJWsjR8F6iWIkCgTrBpObWb37xJTmsXzALGF+REaSh5wSNJZXu3vMPS5DzKa1QaXq1J257FVwC6hCodag8uUNY5pGTCIVROu+6yTo50Qhp4JNy16qWULohIxY36AkEdN+Pr95ap8bZ2iHsTJPoj13f0/kJNI6iwLTGREc6+XazPyv1k8xvPJzLpMUmaSLRWEqbIztWQD2kCtGUWQGCFXc3GrTMVGEoompbEJwl7+8Cp1G3TV836g2r4s4SnAKZ3ABLlxCE26hBW2gkMAzvMKblVov1rv1sWhds4qZE/gj6/MHl1qRYA==</latexit><latexit sha1_base64="iwei76RfHLS5T75gb6Jt+wWCu2Q=">AAAB83icbZA9T8MwEIYvfJbyVWBkiWiRmKqkC4wVLAwMRaIfUhMqx3Vaq44T2RekKOrfYGEAIVb+DBv/BrfNAC2vZOnRe3e68xskgmt0nG9rbX1jc2u7tFPe3ds/OKwcHXd0nCrK2jQWseoFRDPBJWsjR8F6iWIkCgTrBpObWb37xJTmsXzALGF+REaSh5wSNJZXu3vMPS5DzKa1QaXq1J257FVwC6hCodag8uUNY5pGTCIVROu+6yTo50Qhp4JNy16qWULohIxY36AkEdN+Pr95ap8bZ2iHsTJPoj13f0/kJNI6iwLTGREc6+XazPyv1k8xvPJzLpMUmaSLRWEqbIztWQD2kCtGUWQGCFXc3GrTMVGEoompbEJwl7+8Cp1G3TV836g2r4s4SnAKZ3ABLlxCE26hBW2gkMAzvMKblVov1rv1sWhds4qZE/gj6/MHl1qRYA==</latexit><latexit sha1_base64="iwei76RfHLS5T75gb6Jt+wWCu2Q=">AAAB83icbZA9T8MwEIYvfJbyVWBkiWiRmKqkC4wVLAwMRaIfUhMqx3Vaq44T2RekKOrfYGEAIVb+DBv/BrfNAC2vZOnRe3e68xskgmt0nG9rbX1jc2u7tFPe3ds/OKwcHXd0nCrK2jQWseoFRDPBJWsjR8F6iWIkCgTrBpObWb37xJTmsXzALGF+REaSh5wSNJZXu3vMPS5DzKa1QaXq1J257FVwC6hCodag8uUNY5pGTCIVROu+6yTo50Qhp4JNy16qWULohIxY36AkEdN+Pr95ap8bZ2iHsTJPoj13f0/kJNI6iwLTGREc6+XazPyv1k8xvPJzLpMUmaSLRWEqbIztWQD2kCtGUWQGCFXc3GrTMVGEoompbEJwl7+8Cp1G3TV836g2r4s4SnAKZ3ABLlxCE26hBW2gkMAzvMKblVov1rv1sWhds4qZE/gj6/MHl1qRYA==</latexit>

�<latexit sha1_base64="b6SUI563IlawlR//DuGZ5GjV+80=">AAAB8XicbZBNTwIxEIZn8QvxC/XopRFMPJFdLnoketAjJgJG2JDZ0oWGtrtpuyaE8C+8eNAYr/4bb/4by8dBwTdp8uSdmXTmjVLBjfX9by+3tr6xuZXfLuzs7u0fFA+PmibJNGUNmohEP0RomOCKNSy3gj2kmqGMBGtFw+tpvfXEtOGJurejlIUS+4rHnKJ11mO5c4NSYpkUusWSX/FnIqsQLKAEC9W7xa9OL6GZZMpSgca0Az+14Ri15VSwSaGTGZYiHWKftR0qlMyE49nGE3LmnB6JE+2esmTm/p4YozRmJCPXKdEOzHJtav5Xa2c2vgzHXKWZZYrOP4ozQWxCpueTHteMWjFygFRztyuhA9RIrQtpGkKwfPIqNKuVwPFdtVS7WsSRhxM4hXMI4AJqcAt1aAAFBc/wCm+e8V68d+9j3przFjPH8Efe5w+eUY+N</latexit><latexit sha1_base64="b6SUI563IlawlR//DuGZ5GjV+80=">AAAB8XicbZBNTwIxEIZn8QvxC/XopRFMPJFdLnoketAjJgJG2JDZ0oWGtrtpuyaE8C+8eNAYr/4bb/4by8dBwTdp8uSdmXTmjVLBjfX9by+3tr6xuZXfLuzs7u0fFA+PmibJNGUNmohEP0RomOCKNSy3gj2kmqGMBGtFw+tpvfXEtOGJurejlIUS+4rHnKJ11mO5c4NSYpkUusWSX/FnIqsQLKAEC9W7xa9OL6GZZMpSgca0Az+14Ri15VSwSaGTGZYiHWKftR0qlMyE49nGE3LmnB6JE+2esmTm/p4YozRmJCPXKdEOzHJtav5Xa2c2vgzHXKWZZYrOP4ozQWxCpueTHteMWjFygFRztyuhA9RIrQtpGkKwfPIqNKuVwPFdtVS7WsSRhxM4hXMI4AJqcAt1aAAFBc/wCm+e8V68d+9j3przFjPH8Efe5w+eUY+N</latexit><latexit sha1_base64="b6SUI563IlawlR//DuGZ5GjV+80=">AAAB8XicbZBNTwIxEIZn8QvxC/XopRFMPJFdLnoketAjJgJG2JDZ0oWGtrtpuyaE8C+8eNAYr/4bb/4by8dBwTdp8uSdmXTmjVLBjfX9by+3tr6xuZXfLuzs7u0fFA+PmibJNGUNmohEP0RomOCKNSy3gj2kmqGMBGtFw+tpvfXEtOGJurejlIUS+4rHnKJ11mO5c4NSYpkUusWSX/FnIqsQLKAEC9W7xa9OL6GZZMpSgca0Az+14Ri15VSwSaGTGZYiHWKftR0qlMyE49nGE3LmnB6JE+2esmTm/p4YozRmJCPXKdEOzHJtav5Xa2c2vgzHXKWZZYrOP4ozQWxCpueTHteMWjFygFRztyuhA9RIrQtpGkKwfPIqNKuVwPFdtVS7WsSRhxM4hXMI4AJqcAt1aAAFBc/wCm+e8V68d+9j3przFjPH8Efe5w+eUY+N</latexit><latexit sha1_base64="b6SUI563IlawlR//DuGZ5GjV+80=">AAAB8XicbZBNTwIxEIZn8QvxC/XopRFMPJFdLnoketAjJgJG2JDZ0oWGtrtpuyaE8C+8eNAYr/4bb/4by8dBwTdp8uSdmXTmjVLBjfX9by+3tr6xuZXfLuzs7u0fFA+PmibJNGUNmohEP0RomOCKNSy3gj2kmqGMBGtFw+tpvfXEtOGJurejlIUS+4rHnKJ11mO5c4NSYpkUusWSX/FnIqsQLKAEC9W7xa9OL6GZZMpSgca0Az+14Ri15VSwSaGTGZYiHWKftR0qlMyE49nGE3LmnB6JE+2esmTm/p4YozRmJCPXKdEOzHJtav5Xa2c2vgzHXKWZZYrOP4ozQWxCpueTHteMWjFygFRztyuhA9RIrQtpGkKwfPIqNKuVwPFdtVS7WsSRhxM4hXMI4AJqcAt1aAAFBc/wCm+e8V68d+9j3przFjPH8Efe5w+eUY+N</latexit>

C0,1
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exists at shock-waves if and only if there 
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than the original connection, such that 
when added to the original connection, 
the new connection is Riemann-flat.
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The same proof works at other orders 
of smoothness, for example:   �, �̃ 2 Wm,p

<latexit sha1_base64="XgEG86abCCArb/VkwfJO7x4aljc=">AAACD3icbZC7TsMwFIadcivlFmBksWhBDFWVdIGxggHGItGL1ITKcdzWqu1EtoNURX0DFl6FhQGEWFnZeBucNgO0/JKlz/85R/b5g5hRpR3n2yqsrK6tbxQ3S1vbO7t79v5BW0WJxKSFIxbJboAUYVSQlqaakW4sCeIBI51gfJXVOw9EKhqJOz2Jic/RUNABxUgbq2+fVrxrxDmqepqykKTz29SjAnbuU16NpxUIYalvl52aMxNcBjeHMsjV7NtfXhjhhBOhMUNK9Vwn1n6KpKaYkWnJSxSJER6jIekZFIgT5aezfabwxDghHETSHKHhzP09kSKu1IQHppMjPVKLtcz8r9ZL9ODCT6mIE00Enj80SBjUEczCgSGVBGs2MYCwpOavEI+QRFibCLMQ3MWVl6Fdr7mGb+vlxmUeRxEcgWNwBlxwDhrgBjRBC2DwCJ7BK3iznqwX6936mLcWrHzmEPyR9fkDZpSa8A==</latexit><latexit sha1_base64="XgEG86abCCArb/VkwfJO7x4aljc=">AAACD3icbZC7TsMwFIadcivlFmBksWhBDFWVdIGxggHGItGL1ITKcdzWqu1EtoNURX0DFl6FhQGEWFnZeBucNgO0/JKlz/85R/b5g5hRpR3n2yqsrK6tbxQ3S1vbO7t79v5BW0WJxKSFIxbJboAUYVSQlqaakW4sCeIBI51gfJXVOw9EKhqJOz2Jic/RUNABxUgbq2+fVrxrxDmqepqykKTz29SjAnbuU16NpxUIYalvl52aMxNcBjeHMsjV7NtfXhjhhBOhMUNK9Vwn1n6KpKaYkWnJSxSJER6jIekZFIgT5aezfabwxDghHETSHKHhzP09kSKu1IQHppMjPVKLtcz8r9ZL9ODCT6mIE00Enj80SBjUEczCgSGVBGs2MYCwpOavEI+QRFibCLMQ3MWVl6Fdr7mGb+vlxmUeRxEcgWNwBlxwDhrgBjRBC2DwCJ7BK3iznqwX6936mLcWrHzmEPyR9fkDZpSa8A==</latexit><latexit sha1_base64="XgEG86abCCArb/VkwfJO7x4aljc=">AAACD3icbZC7TsMwFIadcivlFmBksWhBDFWVdIGxggHGItGL1ITKcdzWqu1EtoNURX0DFl6FhQGEWFnZeBucNgO0/JKlz/85R/b5g5hRpR3n2yqsrK6tbxQ3S1vbO7t79v5BW0WJxKSFIxbJboAUYVSQlqaakW4sCeIBI51gfJXVOw9EKhqJOz2Jic/RUNABxUgbq2+fVrxrxDmqepqykKTz29SjAnbuU16NpxUIYalvl52aMxNcBjeHMsjV7NtfXhjhhBOhMUNK9Vwn1n6KpKaYkWnJSxSJER6jIekZFIgT5aezfabwxDghHETSHKHhzP09kSKu1IQHppMjPVKLtcz8r9ZL9ODCT6mIE00Enj80SBjUEczCgSGVBGs2MYCwpOavEI+QRFibCLMQ3MWVl6Fdr7mGb+vlxmUeRxEcgWNwBlxwDhrgBjRBC2DwCJ7BK3iznqwX6936mLcWrHzmEPyR9fkDZpSa8A==</latexit><latexit sha1_base64="XgEG86abCCArb/VkwfJO7x4aljc=">AAACD3icbZC7TsMwFIadcivlFmBksWhBDFWVdIGxggHGItGL1ITKcdzWqu1EtoNURX0DFl6FhQGEWFnZeBucNgO0/JKlz/85R/b5g5hRpR3n2yqsrK6tbxQ3S1vbO7t79v5BW0WJxKSFIxbJboAUYVSQlqaakW4sCeIBI51gfJXVOw9EKhqJOz2Jic/RUNABxUgbq2+fVrxrxDmqepqykKTz29SjAnbuU16NpxUIYalvl52aMxNcBjeHMsjV7NtfXhjhhBOhMUNK9Vwn1n6KpKaYkWnJSxSJER6jIekZFIgT5aezfabwxDghHETSHKHhzP09kSKu1IQHppMjPVKLtcz8r9ZL9ODCT6mIE00Enj80SBjUEczCgSGVBGs2MYCwpOavEI+QRFibCLMQ3MWVl6Fdr7mGb+vlxmUeRxEcgWNwBlxwDhrgBjRBC2DwCJ7BK3iznqwX6936mLcWrHzmEPyR9fkDZpSa8A==</latexit>



The same proof works at other orders 
of smoothness, for example:   �, �̃ 2 Wm,p

<latexit sha1_base64="XgEG86abCCArb/VkwfJO7x4aljc=">AAACD3icbZC7TsMwFIadcivlFmBksWhBDFWVdIGxggHGItGL1ITKcdzWqu1EtoNURX0DFl6FhQGEWFnZeBucNgO0/JKlz/85R/b5g5hRpR3n2yqsrK6tbxQ3S1vbO7t79v5BW0WJxKSFIxbJboAUYVSQlqaakW4sCeIBI51gfJXVOw9EKhqJOz2Jic/RUNABxUgbq2+fVrxrxDmqepqykKTz29SjAnbuU16NpxUIYalvl52aMxNcBjeHMsjV7NtfXhjhhBOhMUNK9Vwn1n6KpKaYkWnJSxSJER6jIekZFIgT5aezfabwxDghHETSHKHhzP09kSKu1IQHppMjPVKLtcz8r9ZL9ODCT6mIE00Enj80SBjUEczCgSGVBGs2MYCwpOavEI+QRFibCLMQ3MWVl6Fdr7mGb+vlxmUeRxEcgWNwBlxwDhrgBjRBC2DwCJ7BK3iznqwX6936mLcWrHzmEPyR9fkDZpSa8A==</latexit><latexit sha1_base64="XgEG86abCCArb/VkwfJO7x4aljc=">AAACD3icbZC7TsMwFIadcivlFmBksWhBDFWVdIGxggHGItGL1ITKcdzWqu1EtoNURX0DFl6FhQGEWFnZeBucNgO0/JKlz/85R/b5g5hRpR3n2yqsrK6tbxQ3S1vbO7t79v5BW0WJxKSFIxbJboAUYVSQlqaakW4sCeIBI51gfJXVOw9EKhqJOz2Jic/RUNABxUgbq2+fVrxrxDmqepqykKTz29SjAnbuU16NpxUIYalvl52aMxNcBjeHMsjV7NtfXhjhhBOhMUNK9Vwn1n6KpKaYkWnJSxSJER6jIekZFIgT5aezfabwxDghHETSHKHhzP09kSKu1IQHppMjPVKLtcz8r9ZL9ODCT6mIE00Enj80SBjUEczCgSGVBGs2MYCwpOavEI+QRFibCLMQ3MWVl6Fdr7mGb+vlxmUeRxEcgWNwBlxwDhrgBjRBC2DwCJ7BK3iznqwX6936mLcWrHzmEPyR9fkDZpSa8A==</latexit><latexit sha1_base64="XgEG86abCCArb/VkwfJO7x4aljc=">AAACD3icbZC7TsMwFIadcivlFmBksWhBDFWVdIGxggHGItGL1ITKcdzWqu1EtoNURX0DFl6FhQGEWFnZeBucNgO0/JKlz/85R/b5g5hRpR3n2yqsrK6tbxQ3S1vbO7t79v5BW0WJxKSFIxbJboAUYVSQlqaakW4sCeIBI51gfJXVOw9EKhqJOz2Jic/RUNABxUgbq2+fVrxrxDmqepqykKTz29SjAnbuU16NpxUIYalvl52aMxNcBjeHMsjV7NtfXhjhhBOhMUNK9Vwn1n6KpKaYkWnJSxSJER6jIekZFIgT5aezfabwxDghHETSHKHhzP09kSKu1IQHppMjPVKLtcz8r9ZL9ODCT6mIE00Enj80SBjUEczCgSGVBGs2MYCwpOavEI+QRFibCLMQ3MWVl6Fdr7mGb+vlxmUeRxEcgWNwBlxwDhrgBjRBC2DwCJ7BK3iznqwX6936mLcWrHzmEPyR9fkDZpSa8A==</latexit><latexit sha1_base64="XgEG86abCCArb/VkwfJO7x4aljc=">AAACD3icbZC7TsMwFIadcivlFmBksWhBDFWVdIGxggHGItGL1ITKcdzWqu1EtoNURX0DFl6FhQGEWFnZeBucNgO0/JKlz/85R/b5g5hRpR3n2yqsrK6tbxQ3S1vbO7t79v5BW0WJxKSFIxbJboAUYVSQlqaakW4sCeIBI51gfJXVOw9EKhqJOz2Jic/RUNABxUgbq2+fVrxrxDmqepqykKTz29SjAnbuU16NpxUIYalvl52aMxNcBjeHMsjV7NtfXhjhhBOhMUNK9Vwn1n6KpKaYkWnJSxSJER6jIekZFIgT5aezfabwxDghHETSHKHhzP09kSKu1IQHppMjPVKLtcz8r9ZL9ODCT6mIE00Enj80SBjUEczCgSGVBGs2MYCwpOavEI+QRFibCLMQ3MWVl6Fdr7mGb+vlxmUeRxEcgWNwBlxwDhrgBjRBC2DwCJ7BK3iznqwX6936mLcWrHzmEPyR9fkDZpSa8A==</latexit>

A smoothing transformation  
exists if and only if                         st             �̃ 2 Wm+1,p

<latexit sha1_base64="+pbaUPn18YsvV1NRgP2b03+KDx8=">AAACCnicbZC7TsMwFIadcivlFmBkMbRISKAq6QJjBQOMRaIXqQmV47qtVduJbAepijKz8CosDCDEyhOw8TY4bQZo+SVLn/5zjo7PH0SMKu0431ZhaXllda24XtrY3NresXf3WiqMJSZNHLJQdgKkCKOCNDXVjHQiSRAPGGkH46us3n4gUtFQ3OlJRHyOhoIOKEbaWD37sOJpyvok8a4R5yj1qIDt+4SfumdRWoEQlnp22ak6U8FFcHMog1yNnv3l9UMccyI0ZkiprutE2k+Q1BQzkpa8WJEI4TEakq5BgThRfjI9JYXHxunDQSjNExpO3d8TCeJKTXhgOjnSIzVfy8z/at1YDy78hIoo1kTg2aJBzKAOYZYL7FNJsGYTAwhLav4K8QhJhLVJLwvBnT95EVq1qmv4tlauX+ZxFMEBOAInwAXnoA5uQAM0AQaP4Bm8gjfryXqx3q2PWWvBymf2wR9Znz9Qn5iv</latexit><latexit sha1_base64="+pbaUPn18YsvV1NRgP2b03+KDx8=">AAACCnicbZC7TsMwFIadcivlFmBkMbRISKAq6QJjBQOMRaIXqQmV47qtVduJbAepijKz8CosDCDEyhOw8TY4bQZo+SVLn/5zjo7PH0SMKu0431ZhaXllda24XtrY3NresXf3WiqMJSZNHLJQdgKkCKOCNDXVjHQiSRAPGGkH46us3n4gUtFQ3OlJRHyOhoIOKEbaWD37sOJpyvok8a4R5yj1qIDt+4SfumdRWoEQlnp22ak6U8FFcHMog1yNnv3l9UMccyI0ZkiprutE2k+Q1BQzkpa8WJEI4TEakq5BgThRfjI9JYXHxunDQSjNExpO3d8TCeJKTXhgOjnSIzVfy8z/at1YDy78hIoo1kTg2aJBzKAOYZYL7FNJsGYTAwhLav4K8QhJhLVJLwvBnT95EVq1qmv4tlauX+ZxFMEBOAInwAXnoA5uQAM0AQaP4Bm8gjfryXqx3q2PWWvBymf2wR9Znz9Qn5iv</latexit><latexit sha1_base64="+pbaUPn18YsvV1NRgP2b03+KDx8=">AAACCnicbZC7TsMwFIadcivlFmBkMbRISKAq6QJjBQOMRaIXqQmV47qtVduJbAepijKz8CosDCDEyhOw8TY4bQZo+SVLn/5zjo7PH0SMKu0431ZhaXllda24XtrY3NresXf3WiqMJSZNHLJQdgKkCKOCNDXVjHQiSRAPGGkH46us3n4gUtFQ3OlJRHyOhoIOKEbaWD37sOJpyvok8a4R5yj1qIDt+4SfumdRWoEQlnp22ak6U8FFcHMog1yNnv3l9UMccyI0ZkiprutE2k+Q1BQzkpa8WJEI4TEakq5BgThRfjI9JYXHxunDQSjNExpO3d8TCeJKTXhgOjnSIzVfy8z/at1YDy78hIoo1kTg2aJBzKAOYZYL7FNJsGYTAwhLav4K8QhJhLVJLwvBnT95EVq1qmv4tlauX+ZxFMEBOAInwAXnoA5uQAM0AQaP4Bm8gjfryXqx3q2PWWvBymf2wR9Znz9Qn5iv</latexit><latexit sha1_base64="+pbaUPn18YsvV1NRgP2b03+KDx8=">AAACCnicbZC7TsMwFIadcivlFmBkMbRISKAq6QJjBQOMRaIXqQmV47qtVduJbAepijKz8CosDCDEyhOw8TY4bQZo+SVLn/5zjo7PH0SMKu0431ZhaXllda24XtrY3NresXf3WiqMJSZNHLJQdgKkCKOCNDXVjHQiSRAPGGkH46us3n4gUtFQ3OlJRHyOhoIOKEbaWD37sOJpyvok8a4R5yj1qIDt+4SfumdRWoEQlnp22ak6U8FFcHMog1yNnv3l9UMccyI0ZkiprutE2k+Q1BQzkpa8WJEI4TEakq5BgThRfjI9JYXHxunDQSjNExpO3d8TCeJKTXhgOjnSIzVfy8z/at1YDy78hIoo1kTg2aJBzKAOYZYL7FNJsGYTAwhLav4K8QhJhLVJLwvBnT95EVq1qmv4tlauX+ZxFMEBOAInwAXnoA5uQAM0AQaP4Bm8gjfryXqx3q2PWWvBymf2wR9Znz9Qn5iv</latexit>9<latexit sha1_base64="jN+VrGUWiFJbkyffUf4eLKZyXWI=">AAAB9HicbZC7TgJBFIbP4g3xhlraTAQTK7JLoyXRxhITuSSwIbPDWZgwe3Fmlkg2PIeNhcbY+jB2vo2zsIWCfzLJl/+ck3Pm92LBlbbtb6uwsbm1vVPcLe3tHxwelY9P2ipKJMMWi0Qkux5VKHiILc21wG4skQaewI43uc3qnSlKxaPwQc9idAM6CrnPGdXGcqt9fDJLVJUQUhqUK3bNXoisg5NDBXI1B+Wv/jBiSYChZoIq1XPsWLsplZozgfNSP1EYUzahI+wZDGmAyk0XR8/JhXGGxI+keaEmC/f3REoDpWaBZzoDqsdqtZaZ/9V6ifav3ZSHcaIxZMtFfiKIjkiWABlyiUyLmQHKJDe3EjamkjJtcspCcFa/vA7tes0xfF+vNG7yOIpwBudwCQ5cQQPuoAktYPAIz/AKb9bUerHerY9la8HKZ07hj6zPH5mSkKg=</latexit><latexit sha1_base64="jN+VrGUWiFJbkyffUf4eLKZyXWI=">AAAB9HicbZC7TgJBFIbP4g3xhlraTAQTK7JLoyXRxhITuSSwIbPDWZgwe3Fmlkg2PIeNhcbY+jB2vo2zsIWCfzLJl/+ck3Pm92LBlbbtb6uwsbm1vVPcLe3tHxwelY9P2ipKJMMWi0Qkux5VKHiILc21wG4skQaewI43uc3qnSlKxaPwQc9idAM6CrnPGdXGcqt9fDJLVJUQUhqUK3bNXoisg5NDBXI1B+Wv/jBiSYChZoIq1XPsWLsplZozgfNSP1EYUzahI+wZDGmAyk0XR8/JhXGGxI+keaEmC/f3REoDpWaBZzoDqsdqtZaZ/9V6ifav3ZSHcaIxZMtFfiKIjkiWABlyiUyLmQHKJDe3EjamkjJtcspCcFa/vA7tes0xfF+vNG7yOIpwBudwCQ5cQQPuoAktYPAIz/AKb9bUerHerY9la8HKZ07hj6zPH5mSkKg=</latexit><latexit sha1_base64="jN+VrGUWiFJbkyffUf4eLKZyXWI=">AAAB9HicbZC7TgJBFIbP4g3xhlraTAQTK7JLoyXRxhITuSSwIbPDWZgwe3Fmlkg2PIeNhcbY+jB2vo2zsIWCfzLJl/+ck3Pm92LBlbbtb6uwsbm1vVPcLe3tHxwelY9P2ipKJMMWi0Qkux5VKHiILc21wG4skQaewI43uc3qnSlKxaPwQc9idAM6CrnPGdXGcqt9fDJLVJUQUhqUK3bNXoisg5NDBXI1B+Wv/jBiSYChZoIq1XPsWLsplZozgfNSP1EYUzahI+wZDGmAyk0XR8/JhXGGxI+keaEmC/f3REoDpWaBZzoDqsdqtZaZ/9V6ifav3ZSHcaIxZMtFfiKIjkiWABlyiUyLmQHKJDe3EjamkjJtcspCcFa/vA7tes0xfF+vNG7yOIpwBudwCQ5cQQPuoAktYPAIz/AKb9bUerHerY9la8HKZ07hj6zPH5mSkKg=</latexit><latexit sha1_base64="jN+VrGUWiFJbkyffUf4eLKZyXWI=">AAAB9HicbZC7TgJBFIbP4g3xhlraTAQTK7JLoyXRxhITuSSwIbPDWZgwe3Fmlkg2PIeNhcbY+jB2vo2zsIWCfzLJl/+ck3Pm92LBlbbtb6uwsbm1vVPcLe3tHxwelY9P2ipKJMMWi0Qkux5VKHiILc21wG4skQaewI43uc3qnSlKxaPwQc9idAM6CrnPGdXGcqt9fDJLVJUQUhqUK3bNXoisg5NDBXI1B+Wv/jBiSYChZoIq1XPsWLsplZozgfNSP1EYUzahI+wZDGmAyk0XR8/JhXGGxI+keaEmC/f3REoDpWaBZzoDqsdqtZaZ/9V6ifav3ZSHcaIxZMtFfiKIjkiWABlyiUyLmQHKJDe3EjamkjJtcspCcFa/vA7tes0xfF+vNG7yOIpwBudwCQ5cQQPuoAktYPAIz/AKb9bUerHerY9la8HKZ07hj6zPH5mSkKg=</latexit>

J 2 Wm+1,p
<latexit sha1_base64="D4B8A1QUYk/6gldDB3MZnTLU3Gw=">AAAB9XicbZDLSgMxFIbP1Futt6pLN8EiCEqZKYIui27EVQV7gXZaMmmmDU0yQ5JRytD3cONCEbe+izvfxrSdhbb+EPj4zzmckz+IOdPGdb+d3Mrq2vpGfrOwtb2zu1fcP2joKFGE1knEI9UKsKacSVo3zHDaihXFIuC0GYxupvXmI1WaRfLBjGPqCzyQLGQEG2t17zpMomY3FWfeeTzpFUtu2Z0JLYOXQQky1XrFr04/Iomg0hCOtW57bmz8FCvDCKeTQifRNMZkhAe0bVFiQbWfzq6eoBPr9FEYKfukQTP390SKhdZjEdhOgc1QL9am5n+1dmLCKz9lMk4MlWS+KEw4MhGaRoD6TFFi+NgCJorZWxEZYoWJsUEVbAje4peXoVEpe5bvL0rV6yyOPBzBMZyCB5dQhVuoQR0IKHiGV3hznpwX5935mLfmnGzmEP7I+fwBSKORtQ==</latexit><latexit sha1_base64="D4B8A1QUYk/6gldDB3MZnTLU3Gw=">AAAB9XicbZDLSgMxFIbP1Futt6pLN8EiCEqZKYIui27EVQV7gXZaMmmmDU0yQ5JRytD3cONCEbe+izvfxrSdhbb+EPj4zzmckz+IOdPGdb+d3Mrq2vpGfrOwtb2zu1fcP2joKFGE1knEI9UKsKacSVo3zHDaihXFIuC0GYxupvXmI1WaRfLBjGPqCzyQLGQEG2t17zpMomY3FWfeeTzpFUtu2Z0JLYOXQQky1XrFr04/Iomg0hCOtW57bmz8FCvDCKeTQifRNMZkhAe0bVFiQbWfzq6eoBPr9FEYKfukQTP390SKhdZjEdhOgc1QL9am5n+1dmLCKz9lMk4MlWS+KEw4MhGaRoD6TFFi+NgCJorZWxEZYoWJsUEVbAje4peXoVEpe5bvL0rV6yyOPBzBMZyCB5dQhVuoQR0IKHiGV3hznpwX5935mLfmnGzmEP7I+fwBSKORtQ==</latexit><latexit sha1_base64="D4B8A1QUYk/6gldDB3MZnTLU3Gw=">AAAB9XicbZDLSgMxFIbP1Futt6pLN8EiCEqZKYIui27EVQV7gXZaMmmmDU0yQ5JRytD3cONCEbe+izvfxrSdhbb+EPj4zzmckz+IOdPGdb+d3Mrq2vpGfrOwtb2zu1fcP2joKFGE1knEI9UKsKacSVo3zHDaihXFIuC0GYxupvXmI1WaRfLBjGPqCzyQLGQEG2t17zpMomY3FWfeeTzpFUtu2Z0JLYOXQQky1XrFr04/Iomg0hCOtW57bmz8FCvDCKeTQifRNMZkhAe0bVFiQbWfzq6eoBPr9FEYKfukQTP390SKhdZjEdhOgc1QL9am5n+1dmLCKz9lMk4MlWS+KEw4MhGaRoD6TFFi+NgCJorZWxEZYoWJsUEVbAje4peXoVEpe5bvL0rV6yyOPBzBMZyCB5dQhVuoQR0IKHiGV3hznpwX5935mLfmnGzmEP7I+fwBSKORtQ==</latexit><latexit sha1_base64="D4B8A1QUYk/6gldDB3MZnTLU3Gw=">AAAB9XicbZDLSgMxFIbP1Futt6pLN8EiCEqZKYIui27EVQV7gXZaMmmmDU0yQ5JRytD3cONCEbe+izvfxrSdhbb+EPj4zzmckz+IOdPGdb+d3Mrq2vpGfrOwtb2zu1fcP2joKFGE1knEI9UKsKacSVo3zHDaihXFIuC0GYxupvXmI1WaRfLBjGPqCzyQLGQEG2t17zpMomY3FWfeeTzpFUtu2Z0JLYOXQQky1XrFr04/Iomg0hCOtW57bmz8FCvDCKeTQifRNMZkhAe0bVFiQbWfzq6eoBPr9FEYKfukQTP390SKhdZjEdhOgc1QL9am5n+1dmLCKz9lMk4MlWS+KEw4MhGaRoD6TFFi+NgCJorZWxEZYoWJsUEVbAje4peXoVEpe5bvL0rV6yyOPBzBMZyCB5dQhVuoQR0IKHiGV3hznpwX5935mLfmnGzmEP7I+fwBSKORtQ==</latexit>



The same proof works at other orders 
of smoothness, for example:   �, �̃ 2 Wm,p

<latexit sha1_base64="XgEG86abCCArb/VkwfJO7x4aljc=">AAACD3icbZC7TsMwFIadcivlFmBksWhBDFWVdIGxggHGItGL1ITKcdzWqu1EtoNURX0DFl6FhQGEWFnZeBucNgO0/JKlz/85R/b5g5hRpR3n2yqsrK6tbxQ3S1vbO7t79v5BW0WJxKSFIxbJboAUYVSQlqaakW4sCeIBI51gfJXVOw9EKhqJOz2Jic/RUNABxUgbq2+fVrxrxDmqepqykKTz29SjAnbuU16NpxUIYalvl52aMxNcBjeHMsjV7NtfXhjhhBOhMUNK9Vwn1n6KpKaYkWnJSxSJER6jIekZFIgT5aezfabwxDghHETSHKHhzP09kSKu1IQHppMjPVKLtcz8r9ZL9ODCT6mIE00Enj80SBjUEczCgSGVBGs2MYCwpOavEI+QRFibCLMQ3MWVl6Fdr7mGb+vlxmUeRxEcgWNwBlxwDhrgBjRBC2DwCJ7BK3iznqwX6936mLcWrHzmEPyR9fkDZpSa8A==</latexit><latexit sha1_base64="XgEG86abCCArb/VkwfJO7x4aljc=">AAACD3icbZC7TsMwFIadcivlFmBksWhBDFWVdIGxggHGItGL1ITKcdzWqu1EtoNURX0DFl6FhQGEWFnZeBucNgO0/JKlz/85R/b5g5hRpR3n2yqsrK6tbxQ3S1vbO7t79v5BW0WJxKSFIxbJboAUYVSQlqaakW4sCeIBI51gfJXVOw9EKhqJOz2Jic/RUNABxUgbq2+fVrxrxDmqepqykKTz29SjAnbuU16NpxUIYalvl52aMxNcBjeHMsjV7NtfXhjhhBOhMUNK9Vwn1n6KpKaYkWnJSxSJER6jIekZFIgT5aezfabwxDghHETSHKHhzP09kSKu1IQHppMjPVKLtcz8r9ZL9ODCT6mIE00Enj80SBjUEczCgSGVBGs2MYCwpOavEI+QRFibCLMQ3MWVl6Fdr7mGb+vlxmUeRxEcgWNwBlxwDhrgBjRBC2DwCJ7BK3iznqwX6936mLcWrHzmEPyR9fkDZpSa8A==</latexit><latexit sha1_base64="XgEG86abCCArb/VkwfJO7x4aljc=">AAACD3icbZC7TsMwFIadcivlFmBksWhBDFWVdIGxggHGItGL1ITKcdzWqu1EtoNURX0DFl6FhQGEWFnZeBucNgO0/JKlz/85R/b5g5hRpR3n2yqsrK6tbxQ3S1vbO7t79v5BW0WJxKSFIxbJboAUYVSQlqaakW4sCeIBI51gfJXVOw9EKhqJOz2Jic/RUNABxUgbq2+fVrxrxDmqepqykKTz29SjAnbuU16NpxUIYalvl52aMxNcBjeHMsjV7NtfXhjhhBOhMUNK9Vwn1n6KpKaYkWnJSxSJER6jIekZFIgT5aezfabwxDghHETSHKHhzP09kSKu1IQHppMjPVKLtcz8r9ZL9ODCT6mIE00Enj80SBjUEczCgSGVBGs2MYCwpOavEI+QRFibCLMQ3MWVl6Fdr7mGb+vlxmUeRxEcgWNwBlxwDhrgBjRBC2DwCJ7BK3iznqwX6936mLcWrHzmEPyR9fkDZpSa8A==</latexit><latexit sha1_base64="XgEG86abCCArb/VkwfJO7x4aljc=">AAACD3icbZC7TsMwFIadcivlFmBksWhBDFWVdIGxggHGItGL1ITKcdzWqu1EtoNURX0DFl6FhQGEWFnZeBucNgO0/JKlz/85R/b5g5hRpR3n2yqsrK6tbxQ3S1vbO7t79v5BW0WJxKSFIxbJboAUYVSQlqaakW4sCeIBI51gfJXVOw9EKhqJOz2Jic/RUNABxUgbq2+fVrxrxDmqepqykKTz29SjAnbuU16NpxUIYalvl52aMxNcBjeHMsjV7NtfXhjhhBOhMUNK9Vwn1n6KpKaYkWnJSxSJER6jIekZFIgT5aezfabwxDghHETSHKHhzP09kSKu1IQHppMjPVKLtcz8r9ZL9ODCT6mIE00Enj80SBjUEczCgSGVBGs2MYCwpOavEI+QRFibCLMQ3MWVl6Fdr7mGb+vlxmUeRxEcgWNwBlxwDhrgBjRBC2DwCJ7BK3iznqwX6936mLcWrHzmEPyR9fkDZpSa8A==</latexit>

A smoothing transformation  
exists if and only if                         st             �̃ 2 Wm+1,p

<latexit sha1_base64="+pbaUPn18YsvV1NRgP2b03+KDx8=">AAACCnicbZC7TsMwFIadcivlFmBkMbRISKAq6QJjBQOMRaIXqQmV47qtVduJbAepijKz8CosDCDEyhOw8TY4bQZo+SVLn/5zjo7PH0SMKu0431ZhaXllda24XtrY3NresXf3WiqMJSZNHLJQdgKkCKOCNDXVjHQiSRAPGGkH46us3n4gUtFQ3OlJRHyOhoIOKEbaWD37sOJpyvok8a4R5yj1qIDt+4SfumdRWoEQlnp22ak6U8FFcHMog1yNnv3l9UMccyI0ZkiprutE2k+Q1BQzkpa8WJEI4TEakq5BgThRfjI9JYXHxunDQSjNExpO3d8TCeJKTXhgOjnSIzVfy8z/at1YDy78hIoo1kTg2aJBzKAOYZYL7FNJsGYTAwhLav4K8QhJhLVJLwvBnT95EVq1qmv4tlauX+ZxFMEBOAInwAXnoA5uQAM0AQaP4Bm8gjfryXqx3q2PWWvBymf2wR9Znz9Qn5iv</latexit><latexit sha1_base64="+pbaUPn18YsvV1NRgP2b03+KDx8=">AAACCnicbZC7TsMwFIadcivlFmBkMbRISKAq6QJjBQOMRaIXqQmV47qtVduJbAepijKz8CosDCDEyhOw8TY4bQZo+SVLn/5zjo7PH0SMKu0431ZhaXllda24XtrY3NresXf3WiqMJSZNHLJQdgKkCKOCNDXVjHQiSRAPGGkH46us3n4gUtFQ3OlJRHyOhoIOKEbaWD37sOJpyvok8a4R5yj1qIDt+4SfumdRWoEQlnp22ak6U8FFcHMog1yNnv3l9UMccyI0ZkiprutE2k+Q1BQzkpa8WJEI4TEakq5BgThRfjI9JYXHxunDQSjNExpO3d8TCeJKTXhgOjnSIzVfy8z/at1YDy78hIoo1kTg2aJBzKAOYZYL7FNJsGYTAwhLav4K8QhJhLVJLwvBnT95EVq1qmv4tlauX+ZxFMEBOAInwAXnoA5uQAM0AQaP4Bm8gjfryXqx3q2PWWvBymf2wR9Znz9Qn5iv</latexit><latexit sha1_base64="+pbaUPn18YsvV1NRgP2b03+KDx8=">AAACCnicbZC7TsMwFIadcivlFmBkMbRISKAq6QJjBQOMRaIXqQmV47qtVduJbAepijKz8CosDCDEyhOw8TY4bQZo+SVLn/5zjo7PH0SMKu0431ZhaXllda24XtrY3NresXf3WiqMJSZNHLJQdgKkCKOCNDXVjHQiSRAPGGkH46us3n4gUtFQ3OlJRHyOhoIOKEbaWD37sOJpyvok8a4R5yj1qIDt+4SfumdRWoEQlnp22ak6U8FFcHMog1yNnv3l9UMccyI0ZkiprutE2k+Q1BQzkpa8WJEI4TEakq5BgThRfjI9JYXHxunDQSjNExpO3d8TCeJKTXhgOjnSIzVfy8z/at1YDy78hIoo1kTg2aJBzKAOYZYL7FNJsGYTAwhLav4K8QhJhLVJLwvBnT95EVq1qmv4tlauX+ZxFMEBOAInwAXnoA5uQAM0AQaP4Bm8gjfryXqx3q2PWWvBymf2wR9Znz9Qn5iv</latexit><latexit sha1_base64="+pbaUPn18YsvV1NRgP2b03+KDx8=">AAACCnicbZC7TsMwFIadcivlFmBkMbRISKAq6QJjBQOMRaIXqQmV47qtVduJbAepijKz8CosDCDEyhOw8TY4bQZo+SVLn/5zjo7PH0SMKu0431ZhaXllda24XtrY3NresXf3WiqMJSZNHLJQdgKkCKOCNDXVjHQiSRAPGGkH46us3n4gUtFQ3OlJRHyOhoIOKEbaWD37sOJpyvok8a4R5yj1qIDt+4SfumdRWoEQlnp22ak6U8FFcHMog1yNnv3l9UMccyI0ZkiprutE2k+Q1BQzkpa8WJEI4TEakq5BgThRfjI9JYXHxunDQSjNExpO3d8TCeJKTXhgOjnSIzVfy8z/at1YDy78hIoo1kTg2aJBzKAOYZYL7FNJsGYTAwhLav4K8QhJhLVJLwvBnT95EVq1qmv4tlauX+ZxFMEBOAInwAXnoA5uQAM0AQaP4Bm8gjfryXqx3q2PWWvBymf2wR9Znz9Qn5iv</latexit>

J 2 Wm+2,p
<latexit sha1_base64="F59nGtQonbqxq2U0iIrsGffy/Dk=">AAAB/XicbZDLSsNAFIZP6q3WW7zs3Ay2gqCUpBtdFt2Iqwr2Am0sk+m0HTqZhJmJUEPxVdy4UMSt7+HOt3HSZqGtPwx8/OcczpnfjzhT2nG+rdzS8srqWn69sLG5tb1j7+41VBhLQusk5KFs+VhRzgSta6Y5bUWS4sDntOmPrtJ684FKxUJxp8cR9QI8EKzPCNbG6toHpZsOE6h5nwSnlbNoUkIIFbp20Sk7U6FFcDMoQqZa1/7q9EISB1RowrFSbdeJtJdgqRnhdFLoxIpGmIzwgLYNChxQ5SXT6yfo2Dg91A+leUKjqft7IsGBUuPAN50B1kM1X0vN/2rtWPcvvISJKNZUkNmifsyRDlEaBeoxSYnmYwOYSGZuRWSIJSbaBJaG4M5/eREalbJr+LZSrF5mceThEI7gBFw4hypcQw3qQOARnuEV3qwn68V6tz5mrTkrm9mHP7I+fwDJPpLT</latexit><latexit sha1_base64="F59nGtQonbqxq2U0iIrsGffy/Dk=">AAAB/XicbZDLSsNAFIZP6q3WW7zs3Ay2gqCUpBtdFt2Iqwr2Am0sk+m0HTqZhJmJUEPxVdy4UMSt7+HOt3HSZqGtPwx8/OcczpnfjzhT2nG+rdzS8srqWn69sLG5tb1j7+41VBhLQusk5KFs+VhRzgSta6Y5bUWS4sDntOmPrtJ684FKxUJxp8cR9QI8EKzPCNbG6toHpZsOE6h5nwSnlbNoUkIIFbp20Sk7U6FFcDMoQqZa1/7q9EISB1RowrFSbdeJtJdgqRnhdFLoxIpGmIzwgLYNChxQ5SXT6yfo2Dg91A+leUKjqft7IsGBUuPAN50B1kM1X0vN/2rtWPcvvISJKNZUkNmifsyRDlEaBeoxSYnmYwOYSGZuRWSIJSbaBJaG4M5/eREalbJr+LZSrF5mceThEI7gBFw4hypcQw3qQOARnuEV3qwn68V6tz5mrTkrm9mHP7I+fwDJPpLT</latexit><latexit sha1_base64="F59nGtQonbqxq2U0iIrsGffy/Dk=">AAAB/XicbZDLSsNAFIZP6q3WW7zs3Ay2gqCUpBtdFt2Iqwr2Am0sk+m0HTqZhJmJUEPxVdy4UMSt7+HOt3HSZqGtPwx8/OcczpnfjzhT2nG+rdzS8srqWn69sLG5tb1j7+41VBhLQusk5KFs+VhRzgSta6Y5bUWS4sDntOmPrtJ684FKxUJxp8cR9QI8EKzPCNbG6toHpZsOE6h5nwSnlbNoUkIIFbp20Sk7U6FFcDMoQqZa1/7q9EISB1RowrFSbdeJtJdgqRnhdFLoxIpGmIzwgLYNChxQ5SXT6yfo2Dg91A+leUKjqft7IsGBUuPAN50B1kM1X0vN/2rtWPcvvISJKNZUkNmifsyRDlEaBeoxSYnmYwOYSGZuRWSIJSbaBJaG4M5/eREalbJr+LZSrF5mceThEI7gBFw4hypcQw3qQOARnuEV3qwn68V6tz5mrTkrm9mHP7I+fwDJPpLT</latexit><latexit sha1_base64="F59nGtQonbqxq2U0iIrsGffy/Dk=">AAAB/XicbZDLSsNAFIZP6q3WW7zs3Ay2gqCUpBtdFt2Iqwr2Am0sk+m0HTqZhJmJUEPxVdy4UMSt7+HOt3HSZqGtPwx8/OcczpnfjzhT2nG+rdzS8srqWn69sLG5tb1j7+41VBhLQusk5KFs+VhRzgSta6Y5bUWS4sDntOmPrtJ684FKxUJxp8cR9QI8EKzPCNbG6toHpZsOE6h5nwSnlbNoUkIIFbp20Sk7U6FFcDMoQqZa1/7q9EISB1RowrFSbdeJtJdgqRnhdFLoxIpGmIzwgLYNChxQ5SXT6yfo2Dg91A+leUKjqft7IsGBUuPAN50B1kM1X0vN/2rtWPcvvISJKNZUkNmifsyRDlEaBeoxSYnmYwOYSGZuRWSIJSbaBJaG4M5/eREalbJr+LZSrF5mceThEI7gBFw4hypcQw3qQOARnuEV3qwn68V6tz5mrTkrm9mHP7I+fwDJPpLT</latexit>

9<latexit sha1_base64="jN+VrGUWiFJbkyffUf4eLKZyXWI=">AAAB9HicbZC7TgJBFIbP4g3xhlraTAQTK7JLoyXRxhITuSSwIbPDWZgwe3Fmlkg2PIeNhcbY+jB2vo2zsIWCfzLJl/+ck3Pm92LBlbbtb6uwsbm1vVPcLe3tHxwelY9P2ipKJMMWi0Qkux5VKHiILc21wG4skQaewI43uc3qnSlKxaPwQc9idAM6CrnPGdXGcqt9fDJLVJUQUhqUK3bNXoisg5NDBXI1B+Wv/jBiSYChZoIq1XPsWLsplZozgfNSP1EYUzahI+wZDGmAyk0XR8/JhXGGxI+keaEmC/f3REoDpWaBZzoDqsdqtZaZ/9V6ifav3ZSHcaIxZMtFfiKIjkiWABlyiUyLmQHKJDe3EjamkjJtcspCcFa/vA7tes0xfF+vNG7yOIpwBudwCQ5cQQPuoAktYPAIz/AKb9bUerHerY9la8HKZ07hj6zPH5mSkKg=</latexit><latexit sha1_base64="jN+VrGUWiFJbkyffUf4eLKZyXWI=">AAAB9HicbZC7TgJBFIbP4g3xhlraTAQTK7JLoyXRxhITuSSwIbPDWZgwe3Fmlkg2PIeNhcbY+jB2vo2zsIWCfzLJl/+ck3Pm92LBlbbtb6uwsbm1vVPcLe3tHxwelY9P2ipKJMMWi0Qkux5VKHiILc21wG4skQaewI43uc3qnSlKxaPwQc9idAM6CrnPGdXGcqt9fDJLVJUQUhqUK3bNXoisg5NDBXI1B+Wv/jBiSYChZoIq1XPsWLsplZozgfNSP1EYUzahI+wZDGmAyk0XR8/JhXGGxI+keaEmC/f3REoDpWaBZzoDqsdqtZaZ/9V6ifav3ZSHcaIxZMtFfiKIjkiWABlyiUyLmQHKJDe3EjamkjJtcspCcFa/vA7tes0xfF+vNG7yOIpwBudwCQ5cQQPuoAktYPAIz/AKb9bUerHerY9la8HKZ07hj6zPH5mSkKg=</latexit><latexit sha1_base64="jN+VrGUWiFJbkyffUf4eLKZyXWI=">AAAB9HicbZC7TgJBFIbP4g3xhlraTAQTK7JLoyXRxhITuSSwIbPDWZgwe3Fmlkg2PIeNhcbY+jB2vo2zsIWCfzLJl/+ck3Pm92LBlbbtb6uwsbm1vVPcLe3tHxwelY9P2ipKJMMWi0Qkux5VKHiILc21wG4skQaewI43uc3qnSlKxaPwQc9idAM6CrnPGdXGcqt9fDJLVJUQUhqUK3bNXoisg5NDBXI1B+Wv/jBiSYChZoIq1XPsWLsplZozgfNSP1EYUzahI+wZDGmAyk0XR8/JhXGGxI+keaEmC/f3REoDpWaBZzoDqsdqtZaZ/9V6ifav3ZSHcaIxZMtFfiKIjkiWABlyiUyLmQHKJDe3EjamkjJtcspCcFa/vA7tes0xfF+vNG7yOIpwBudwCQ5cQQPuoAktYPAIz/AKb9bUerHerY9la8HKZ07hj6zPH5mSkKg=</latexit><latexit sha1_base64="jN+VrGUWiFJbkyffUf4eLKZyXWI=">AAAB9HicbZC7TgJBFIbP4g3xhlraTAQTK7JLoyXRxhITuSSwIbPDWZgwe3Fmlkg2PIeNhcbY+jB2vo2zsIWCfzLJl/+ck3Pm92LBlbbtb6uwsbm1vVPcLe3tHxwelY9P2ipKJMMWi0Qkux5VKHiILc21wG4skQaewI43uc3qnSlKxaPwQc9idAM6CrnPGdXGcqt9fDJLVJUQUhqUK3bNXoisg5NDBXI1B+Wv/jBiSYChZoIq1XPsWLsplZozgfNSP1EYUzahI+wZDGmAyk0XR8/JhXGGxI+keaEmC/f3REoDpWaBZzoDqsdqtZaZ/9V6ifav3ZSHcaIxZMtFfiKIjkiWABlyiUyLmQHKJDe3EjamkjJtcspCcFa/vA7tes0xfF+vNG7yOIpwBudwCQ5cQQPuoAktYPAIz/AKb9bUerHerY9la8HKZ07hj6zPH5mSkKg=</latexit>

Riem(�+ �̃) = 0
<latexit sha1_base64="4JJoRA9shpS37QPaThd581qMC7M=">AAACDHicbVDLSgMxFM3UV62vqks3wVaoCGWmG90IRRe6rGIf0BlKJr3ThiYzQ5IRytAPcOOvuHGhiFs/wJ1/Y6btQqsHAifnnEtyjx9zprRtf1m5peWV1bX8emFjc2t7p7i711JRIik0acQj2fGJAs5CaGqmOXRiCUT4HNr+6DLz2/cgFYvCOz2OwRNkELKAUaKN1CuWyrcMRMW9IkKQE1cz3od0dpscn9tljHHBpOyqPQX+S5w5KaE5Gr3ip9uPaCIg1JQTpbqOHWsvJVIzymFScBMFMaEjMoCuoSERoLx0uswEHxmlj4NImhNqPFV/TqREKDUWvkkKoodq0cvE/7xuooMzL2VhnGgI6eyhIOFYRzhrBveZBKr52BBCJTN/xXRIJKHa9JeV4Cyu/Je0alXH8JtaqX4xryOPDtAhqiAHnaI6ukYN1EQUPaAn9IJerUfr2Xqz3mfRnDWf2Ue/YH18AyElmRM=</latexit><latexit sha1_base64="4JJoRA9shpS37QPaThd581qMC7M=">AAACDHicbVDLSgMxFM3UV62vqks3wVaoCGWmG90IRRe6rGIf0BlKJr3ThiYzQ5IRytAPcOOvuHGhiFs/wJ1/Y6btQqsHAifnnEtyjx9zprRtf1m5peWV1bX8emFjc2t7p7i711JRIik0acQj2fGJAs5CaGqmOXRiCUT4HNr+6DLz2/cgFYvCOz2OwRNkELKAUaKN1CuWyrcMRMW9IkKQE1cz3od0dpscn9tljHHBpOyqPQX+S5w5KaE5Gr3ip9uPaCIg1JQTpbqOHWsvJVIzymFScBMFMaEjMoCuoSERoLx0uswEHxmlj4NImhNqPFV/TqREKDUWvkkKoodq0cvE/7xuooMzL2VhnGgI6eyhIOFYRzhrBveZBKr52BBCJTN/xXRIJKHa9JeV4Cyu/Je0alXH8JtaqX4xryOPDtAhqiAHnaI6ukYN1EQUPaAn9IJerUfr2Xqz3mfRnDWf2Ue/YH18AyElmRM=</latexit><latexit sha1_base64="4JJoRA9shpS37QPaThd581qMC7M=">AAACDHicbVDLSgMxFM3UV62vqks3wVaoCGWmG90IRRe6rGIf0BlKJr3ThiYzQ5IRytAPcOOvuHGhiFs/wJ1/Y6btQqsHAifnnEtyjx9zprRtf1m5peWV1bX8emFjc2t7p7i711JRIik0acQj2fGJAs5CaGqmOXRiCUT4HNr+6DLz2/cgFYvCOz2OwRNkELKAUaKN1CuWyrcMRMW9IkKQE1cz3od0dpscn9tljHHBpOyqPQX+S5w5KaE5Gr3ip9uPaCIg1JQTpbqOHWsvJVIzymFScBMFMaEjMoCuoSERoLx0uswEHxmlj4NImhNqPFV/TqREKDUWvkkKoodq0cvE/7xuooMzL2VhnGgI6eyhIOFYRzhrBveZBKr52BBCJTN/xXRIJKHa9JeV4Cyu/Je0alXH8JtaqX4xryOPDtAhqiAHnaI6ukYN1EQUPaAn9IJerUfr2Xqz3mfRnDWf2Ue/YH18AyElmRM=</latexit><latexit sha1_base64="4JJoRA9shpS37QPaThd581qMC7M=">AAACDHicbVDLSgMxFM3UV62vqks3wVaoCGWmG90IRRe6rGIf0BlKJr3ThiYzQ5IRytAPcOOvuHGhiFs/wJ1/Y6btQqsHAifnnEtyjx9zprRtf1m5peWV1bX8emFjc2t7p7i711JRIik0acQj2fGJAs5CaGqmOXRiCUT4HNr+6DLz2/cgFYvCOz2OwRNkELKAUaKN1CuWyrcMRMW9IkKQE1cz3od0dpscn9tljHHBpOyqPQX+S5w5KaE5Gr3ip9uPaCIg1JQTpbqOHWsvJVIzymFScBMFMaEjMoCuoSERoLx0uswEHxmlj4NImhNqPFV/TqREKDUWvkkKoodq0cvE/7xuooMzL2VhnGgI6eyhIOFYRzhrBveZBKr52BBCJTN/xXRIJKHa9JeV4Cyu/Je0alXH8JtaqX4xryOPDtAhqiAHnaI6ukYN1EQUPaAn9IJerUfr2Xqz3mfRnDWf2Ue/YH18AyElmRM=</latexit>

� 2 Wm,p
<latexit sha1_base64="zV33HS7Gj9z1GxdvL5Kwpj70qpM=">AAACAHicbZC7TsMwFIadcivlFmBgYLFokRhQlXSBsYIBxiLRi9SEynGd1qrtRLaDVEVZeBUWBhBi5THYeBucNgO0/JKlT/85R8fnD2JGlXacb6u0srq2vlHerGxt7+zu2fsHHRUlEpM2jlgkewFShFFB2ppqRnqxJIgHjHSDyXVe7z4SqWgk7vU0Jj5HI0FDipE21sA+qnk3iHPkUQG7Dyk/j7MahLAysKtO3ZkJLoNbQBUUag3sL28Y4YQToTFDSvVdJ9Z+iqSmmJGs4iWKxAhP0Ij0DQrEifLT2QEZPDXOEIaRNE9oOHN/T6SIKzXlgenkSI/VYi03/6v1Ex1e+ikVcaKJwPNFYcKgjmCeBhxSSbBmUwMIS2r+CvEYSYS1ySwPwV08eRk6jbpr+K5RbV4VcZTBMTgBZ8AFF6AJbkELtAEGGXgGr+DNerJerHfrY95asoqZQ/BH1ucPvtOUiQ==</latexit><latexit sha1_base64="zV33HS7Gj9z1GxdvL5Kwpj70qpM=">AAACAHicbZC7TsMwFIadcivlFmBgYLFokRhQlXSBsYIBxiLRi9SEynGd1qrtRLaDVEVZeBUWBhBi5THYeBucNgO0/JKlT/85R8fnD2JGlXacb6u0srq2vlHerGxt7+zu2fsHHRUlEpM2jlgkewFShFFB2ppqRnqxJIgHjHSDyXVe7z4SqWgk7vU0Jj5HI0FDipE21sA+qnk3iHPkUQG7Dyk/j7MahLAysKtO3ZkJLoNbQBUUag3sL28Y4YQToTFDSvVdJ9Z+iqSmmJGs4iWKxAhP0Ij0DQrEifLT2QEZPDXOEIaRNE9oOHN/T6SIKzXlgenkSI/VYi03/6v1Ex1e+ikVcaKJwPNFYcKgjmCeBhxSSbBmUwMIS2r+CvEYSYS1ySwPwV08eRk6jbpr+K5RbV4VcZTBMTgBZ8AFF6AJbkELtAEGGXgGr+DNerJerHfrY95asoqZQ/BH1ucPvtOUiQ==</latexit><latexit sha1_base64="zV33HS7Gj9z1GxdvL5Kwpj70qpM=">AAACAHicbZC7TsMwFIadcivlFmBgYLFokRhQlXSBsYIBxiLRi9SEynGd1qrtRLaDVEVZeBUWBhBi5THYeBucNgO0/JKlT/85R8fnD2JGlXacb6u0srq2vlHerGxt7+zu2fsHHRUlEpM2jlgkewFShFFB2ppqRnqxJIgHjHSDyXVe7z4SqWgk7vU0Jj5HI0FDipE21sA+qnk3iHPkUQG7Dyk/j7MahLAysKtO3ZkJLoNbQBUUag3sL28Y4YQToTFDSvVdJ9Z+iqSmmJGs4iWKxAhP0Ij0DQrEifLT2QEZPDXOEIaRNE9oOHN/T6SIKzXlgenkSI/VYi03/6v1Ex1e+ikVcaKJwPNFYcKgjmCeBhxSSbBmUwMIS2r+CvEYSYS1ySwPwV08eRk6jbpr+K5RbV4VcZTBMTgBZ8AFF6AJbkELtAEGGXgGr+DNerJerHfrY95asoqZQ/BH1ucPvtOUiQ==</latexit><latexit sha1_base64="zV33HS7Gj9z1GxdvL5Kwpj70qpM=">AAACAHicbZC7TsMwFIadcivlFmBgYLFokRhQlXSBsYIBxiLRi9SEynGd1qrtRLaDVEVZeBUWBhBi5THYeBucNgO0/JKlT/85R8fnD2JGlXacb6u0srq2vlHerGxt7+zu2fsHHRUlEpM2jlgkewFShFFB2ppqRnqxJIgHjHSDyXVe7z4SqWgk7vU0Jj5HI0FDipE21sA+qnk3iHPkUQG7Dyk/j7MahLAysKtO3ZkJLoNbQBUUag3sL28Y4YQToTFDSvVdJ9Z+iqSmmJGs4iWKxAhP0Ij0DQrEifLT2QEZPDXOEIaRNE9oOHN/T6SIKzXlgenkSI/VYi03/6v1Ex1e+ikVcaKJwPNFYcKgjmCeBhxSSbBmUwMIS2r+CvEYSYS1ySwPwV08eRk6jbpr+K5RbV4VcZTBMTgBZ8AFF6AJbkELtAEGGXgGr+DNerJerHfrY95asoqZQ/BH1ucPvtOUiQ==</latexit>

� 2 Wm+1,p
<latexit sha1_base64="N202oEf4XGsVABMSoddsJ+ep5bA=">AAACAnicbZDLSgMxFIYz9VbrbdSVuAm2gqCUmW50WXShywr2Ap2xZNJMG5pkhiQjlKG48VXcuFDErU/hzrcx085CW38IfPznHE7OH8SMKu0431ZhaXllda24XtrY3NresXf3WipKJCZNHLFIdgKkCKOCNDXVjHRiSRAPGGkHo6us3n4gUtFI3OlxTHyOBoKGFCNtrJ59UPGuEefIowK271N+6p7FkwqEsNSzy07VmQougptDGeRq9Owvrx/hhBOhMUNKdV0n1n6KpKaYkUnJSxSJER6hAekaFIgT5afTEybw2Dh9GEbSPKHh1P09kSKu1JgHppMjPVTztcz8r9ZNdHjhp1TEiSYCzxaFCYM6glkesE8lwZqNDSAsqfkrxEMkEdYmtSwEd/7kRWjVqq7h21q5fpnHUQSH4AicABecgzq4AQ3QBBg8gmfwCt6sJ+vFerc+Zq0FK5/ZB39kff4AomOU+Q==</latexit><latexit sha1_base64="N202oEf4XGsVABMSoddsJ+ep5bA=">AAACAnicbZDLSgMxFIYz9VbrbdSVuAm2gqCUmW50WXShywr2Ap2xZNJMG5pkhiQjlKG48VXcuFDErU/hzrcx085CW38IfPznHE7OH8SMKu0431ZhaXllda24XtrY3NresXf3WipKJCZNHLFIdgKkCKOCNDXVjHRiSRAPGGkHo6us3n4gUtFI3OlxTHyOBoKGFCNtrJ59UPGuEefIowK271N+6p7FkwqEsNSzy07VmQougptDGeRq9Owvrx/hhBOhMUNKdV0n1n6KpKaYkUnJSxSJER6hAekaFIgT5afTEybw2Dh9GEbSPKHh1P09kSKu1JgHppMjPVTztcz8r9ZNdHjhp1TEiSYCzxaFCYM6glkesE8lwZqNDSAsqfkrxEMkEdYmtSwEd/7kRWjVqq7h21q5fpnHUQSH4AicABecgzq4AQ3QBBg8gmfwCt6sJ+vFerc+Zq0FK5/ZB39kff4AomOU+Q==</latexit><latexit sha1_base64="N202oEf4XGsVABMSoddsJ+ep5bA=">AAACAnicbZDLSgMxFIYz9VbrbdSVuAm2gqCUmW50WXShywr2Ap2xZNJMG5pkhiQjlKG48VXcuFDErU/hzrcx085CW38IfPznHE7OH8SMKu0431ZhaXllda24XtrY3NresXf3WipKJCZNHLFIdgKkCKOCNDXVjHRiSRAPGGkHo6us3n4gUtFI3OlxTHyOBoKGFCNtrJ59UPGuEefIowK271N+6p7FkwqEsNSzy07VmQougptDGeRq9Owvrx/hhBOhMUNKdV0n1n6KpKaYkUnJSxSJER6hAekaFIgT5afTEybw2Dh9GEbSPKHh1P09kSKu1JgHppMjPVTztcz8r9ZNdHjhp1TEiSYCzxaFCYM6glkesE8lwZqNDSAsqfkrxEMkEdYmtSwEd/7kRWjVqq7h21q5fpnHUQSH4AicABecgzq4AQ3QBBg8gmfwCt6sJ+vFerc+Zq0FK5/ZB39kff4AomOU+Q==</latexit><latexit sha1_base64="N202oEf4XGsVABMSoddsJ+ep5bA=">AAACAnicbZDLSgMxFIYz9VbrbdSVuAm2gqCUmW50WXShywr2Ap2xZNJMG5pkhiQjlKG48VXcuFDErU/hzrcx085CW38IfPznHE7OH8SMKu0431ZhaXllda24XtrY3NresXf3WipKJCZNHLFIdgKkCKOCNDXVjHRiSRAPGGkHo6us3n4gUtFI3OlxTHyOBoKGFCNtrJ59UPGuEefIowK271N+6p7FkwqEsNSzy07VmQougptDGeRq9Owvrx/hhBOhMUNKdV0n1n6KpKaYkUnJSxSJER6hAekaFIgT5afTEybw2Dh9GEbSPKHh1P09kSKu1JgHppMjPVTztcz8r9ZNdHjhp1TEiSYCzxaFCYM6glkesE8lwZqNDSAsqfkrxEMkEdYmtSwEd/7kRWjVqq7h21q5fpnHUQSH4AicABecgzq4AQ3QBBg8gmfwCt6sJ+vFerc+Zq0FK5/ZB39kff4AomOU+Q==</latexit>



This shows that whether or not you can 
smooth the connection is a geometrical 
problem for connections, independent 
of the signature of the metric…   

Riem(�+ �̃) = 0
<latexit sha1_base64="4JJoRA9shpS37QPaThd581qMC7M=">AAACDHicbVDLSgMxFM3UV62vqks3wVaoCGWmG90IRRe6rGIf0BlKJr3ThiYzQ5IRytAPcOOvuHGhiFs/wJ1/Y6btQqsHAifnnEtyjx9zprRtf1m5peWV1bX8emFjc2t7p7i711JRIik0acQj2fGJAs5CaGqmOXRiCUT4HNr+6DLz2/cgFYvCOz2OwRNkELKAUaKN1CuWyrcMRMW9IkKQE1cz3od0dpscn9tljHHBpOyqPQX+S5w5KaE5Gr3ip9uPaCIg1JQTpbqOHWsvJVIzymFScBMFMaEjMoCuoSERoLx0uswEHxmlj4NImhNqPFV/TqREKDUWvkkKoodq0cvE/7xuooMzL2VhnGgI6eyhIOFYRzhrBveZBKr52BBCJTN/xXRIJKHa9JeV4Cyu/Je0alXH8JtaqX4xryOPDtAhqiAHnaI6ukYN1EQUPaAn9IJerUfr2Xqz3mfRnDWf2Ue/YH18AyElmRM=</latexit><latexit sha1_base64="4JJoRA9shpS37QPaThd581qMC7M=">AAACDHicbVDLSgMxFM3UV62vqks3wVaoCGWmG90IRRe6rGIf0BlKJr3ThiYzQ5IRytAPcOOvuHGhiFs/wJ1/Y6btQqsHAifnnEtyjx9zprRtf1m5peWV1bX8emFjc2t7p7i711JRIik0acQj2fGJAs5CaGqmOXRiCUT4HNr+6DLz2/cgFYvCOz2OwRNkELKAUaKN1CuWyrcMRMW9IkKQE1cz3od0dpscn9tljHHBpOyqPQX+S5w5KaE5Gr3ip9uPaCIg1JQTpbqOHWsvJVIzymFScBMFMaEjMoCuoSERoLx0uswEHxmlj4NImhNqPFV/TqREKDUWvkkKoodq0cvE/7xuooMzL2VhnGgI6eyhIOFYRzhrBveZBKr52BBCJTN/xXRIJKHa9JeV4Cyu/Je0alXH8JtaqX4xryOPDtAhqiAHnaI6ukYN1EQUPaAn9IJerUfr2Xqz3mfRnDWf2Ue/YH18AyElmRM=</latexit><latexit sha1_base64="4JJoRA9shpS37QPaThd581qMC7M=">AAACDHicbVDLSgMxFM3UV62vqks3wVaoCGWmG90IRRe6rGIf0BlKJr3ThiYzQ5IRytAPcOOvuHGhiFs/wJ1/Y6btQqsHAifnnEtyjx9zprRtf1m5peWV1bX8emFjc2t7p7i711JRIik0acQj2fGJAs5CaGqmOXRiCUT4HNr+6DLz2/cgFYvCOz2OwRNkELKAUaKN1CuWyrcMRMW9IkKQE1cz3od0dpscn9tljHHBpOyqPQX+S5w5KaE5Gr3ip9uPaCIg1JQTpbqOHWsvJVIzymFScBMFMaEjMoCuoSERoLx0uswEHxmlj4NImhNqPFV/TqREKDUWvkkKoodq0cvE/7xuooMzL2VhnGgI6eyhIOFYRzhrBveZBKr52BBCJTN/xXRIJKHa9JeV4Cyu/Je0alXH8JtaqX4xryOPDtAhqiAHnaI6ukYN1EQUPaAn9IJerUfr2Xqz3mfRnDWf2Ue/YH18AyElmRM=</latexit><latexit sha1_base64="4JJoRA9shpS37QPaThd581qMC7M=">AAACDHicbVDLSgMxFM3UV62vqks3wVaoCGWmG90IRRe6rGIf0BlKJr3ThiYzQ5IRytAPcOOvuHGhiFs/wJ1/Y6btQqsHAifnnEtyjx9zprRtf1m5peWV1bX8emFjc2t7p7i711JRIik0acQj2fGJAs5CaGqmOXRiCUT4HNr+6DLz2/cgFYvCOz2OwRNkELKAUaKN1CuWyrcMRMW9IkKQE1cz3od0dpscn9tljHHBpOyqPQX+S5w5KaE5Gr3ip9uPaCIg1JQTpbqOHWsvJVIzymFScBMFMaEjMoCuoSERoLx0uswEHxmlj4NImhNqPFV/TqREKDUWvkkKoodq0cvE/7xuooMzL2VhnGgI6eyhIOFYRzhrBveZBKr52BBCJTN/xXRIJKHa9JeV4Cyu/Je0alXH8JtaqX4xryOPDtAhqiAHnaI6ukYN1EQUPaAn9IJerUfr2Xqz3mfRnDWf2Ue/YH18AyElmRM=</latexit>



“Proof”:   Assume

and

C0,1
<latexit sha1_base64="e7t0q5gHX5h240qNqsJBtW/jpdU=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8CAlEUGPxV48VrAf0May2U7apZtN2N0IJfRHePGgiFd/jzf/jds2B219YeHhnRl25g0SwbVx3W+nsLa+sblV3C7t7O7tH5QPj1o6ThXDJotFrDoB1Si4xKbhRmAnUUijQGA7GNdn9fYTKs1j+WAmCfoRHUoeckaNtdr1x8y98Kb9csWtunORVfByqECuRr/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSuRUkj1H42X3dKzqwzIGGs7JOGzN3fExmNtJ5Ege2MqBnp5drM/K/WTU1442dcJqlByRYfhakgJiaz28mAK2RGTCxQprjdlbARVZQZm1DJhuAtn7wKrcuqZ/n+qlK7zeMowgmcwjl4cA01uIMGNIHBGJ7hFd6cxHlx3p2PRWvByWeO4Y+czx9WEo7m</latexit><latexit sha1_base64="e7t0q5gHX5h240qNqsJBtW/jpdU=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8CAlEUGPxV48VrAf0May2U7apZtN2N0IJfRHePGgiFd/jzf/jds2B219YeHhnRl25g0SwbVx3W+nsLa+sblV3C7t7O7tH5QPj1o6ThXDJotFrDoB1Si4xKbhRmAnUUijQGA7GNdn9fYTKs1j+WAmCfoRHUoeckaNtdr1x8y98Kb9csWtunORVfByqECuRr/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSuRUkj1H42X3dKzqwzIGGs7JOGzN3fExmNtJ5Ege2MqBnp5drM/K/WTU1442dcJqlByRYfhakgJiaz28mAK2RGTCxQprjdlbARVZQZm1DJhuAtn7wKrcuqZ/n+qlK7zeMowgmcwjl4cA01uIMGNIHBGJ7hFd6cxHlx3p2PRWvByWeO4Y+czx9WEo7m</latexit><latexit sha1_base64="e7t0q5gHX5h240qNqsJBtW/jpdU=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8CAlEUGPxV48VrAf0May2U7apZtN2N0IJfRHePGgiFd/jzf/jds2B219YeHhnRl25g0SwbVx3W+nsLa+sblV3C7t7O7tH5QPj1o6ThXDJotFrDoB1Si4xKbhRmAnUUijQGA7GNdn9fYTKs1j+WAmCfoRHUoeckaNtdr1x8y98Kb9csWtunORVfByqECuRr/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSuRUkj1H42X3dKzqwzIGGs7JOGzN3fExmNtJ5Ege2MqBnp5drM/K/WTU1442dcJqlByRYfhakgJiaz28mAK2RGTCxQprjdlbARVZQZm1DJhuAtn7wKrcuqZ/n+qlK7zeMowgmcwjl4cA01uIMGNIHBGJ7hFd6cxHlx3p2PRWvByWeO4Y+czx9WEo7m</latexit><latexit sha1_base64="e7t0q5gHX5h240qNqsJBtW/jpdU=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8CAlEUGPxV48VrAf0May2U7apZtN2N0IJfRHePGgiFd/jzf/jds2B219YeHhnRl25g0SwbVx3W+nsLa+sblV3C7t7O7tH5QPj1o6ThXDJotFrDoB1Si4xKbhRmAnUUijQGA7GNdn9fYTKs1j+WAmCfoRHUoeckaNtdr1x8y98Kb9csWtunORVfByqECuRr/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSuRUkj1H42X3dKzqwzIGGs7JOGzN3fExmNtJ5Ege2MqBnp5drM/K/WTU1442dcJqlByRYfhakgJiaz28mAK2RGTCxQprjdlbARVZQZm1DJhuAtn7wKrcuqZ/n+qlK7zeMowgmcwjl4cA01uIMGNIHBGJ7hFd6cxHlx3p2PRWvByWeO4Y+czx9WEo7m</latexit> C0,1

<latexit sha1_base64="e7t0q5gHX5h240qNqsJBtW/jpdU=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8CAlEUGPxV48VrAf0May2U7apZtN2N0IJfRHePGgiFd/jzf/jds2B219YeHhnRl25g0SwbVx3W+nsLa+sblV3C7t7O7tH5QPj1o6ThXDJotFrDoB1Si4xKbhRmAnUUijQGA7GNdn9fYTKs1j+WAmCfoRHUoeckaNtdr1x8y98Kb9csWtunORVfByqECuRr/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSuRUkj1H42X3dKzqwzIGGs7JOGzN3fExmNtJ5Ege2MqBnp5drM/K/WTU1442dcJqlByRYfhakgJiaz28mAK2RGTCxQprjdlbARVZQZm1DJhuAtn7wKrcuqZ/n+qlK7zeMowgmcwjl4cA01uIMGNIHBGJ7hFd6cxHlx3p2PRWvByWeO4Y+czx9WEo7m</latexit><latexit sha1_base64="e7t0q5gHX5h240qNqsJBtW/jpdU=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8CAlEUGPxV48VrAf0May2U7apZtN2N0IJfRHePGgiFd/jzf/jds2B219YeHhnRl25g0SwbVx3W+nsLa+sblV3C7t7O7tH5QPj1o6ThXDJotFrDoB1Si4xKbhRmAnUUijQGA7GNdn9fYTKs1j+WAmCfoRHUoeckaNtdr1x8y98Kb9csWtunORVfByqECuRr/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSuRUkj1H42X3dKzqwzIGGs7JOGzN3fExmNtJ5Ege2MqBnp5drM/K/WTU1442dcJqlByRYfhakgJiaz28mAK2RGTCxQprjdlbARVZQZm1DJhuAtn7wKrcuqZ/n+qlK7zeMowgmcwjl4cA01uIMGNIHBGJ7hFd6cxHlx3p2PRWvByWeO4Y+czx9WEo7m</latexit><latexit sha1_base64="e7t0q5gHX5h240qNqsJBtW/jpdU=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8CAlEUGPxV48VrAf0May2U7apZtN2N0IJfRHePGgiFd/jzf/jds2B219YeHhnRl25g0SwbVx3W+nsLa+sblV3C7t7O7tH5QPj1o6ThXDJotFrDoB1Si4xKbhRmAnUUijQGA7GNdn9fYTKs1j+WAmCfoRHUoeckaNtdr1x8y98Kb9csWtunORVfByqECuRr/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSuRUkj1H42X3dKzqwzIGGs7JOGzN3fExmNtJ5Ege2MqBnp5drM/K/WTU1442dcJqlByRYfhakgJiaz28mAK2RGTCxQprjdlbARVZQZm1DJhuAtn7wKrcuqZ/n+qlK7zeMowgmcwjl4cA01uIMGNIHBGJ7hFd6cxHlx3p2PRWvByWeO4Y+czx9WEo7m</latexit><latexit sha1_base64="e7t0q5gHX5h240qNqsJBtW/jpdU=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8CAlEUGPxV48VrAf0May2U7apZtN2N0IJfRHePGgiFd/jzf/jds2B219YeHhnRl25g0SwbVx3W+nsLa+sblV3C7t7O7tH5QPj1o6ThXDJotFrDoB1Si4xKbhRmAnUUijQGA7GNdn9fYTKs1j+WAmCfoRHUoeckaNtdr1x8y98Kb9csWtunORVfByqECuRr/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSuRUkj1H42X3dKzqwzIGGs7JOGzN3fExmNtJ5Ege2MqBnp5drM/K/WTU1442dcJqlByRYfhakgJiaz28mAK2RGTCxQprjdlbARVZQZm1DJhuAtn7wKrcuqZ/n+qlK7zeMowgmcwjl4cA01uIMGNIHBGJ7hFd6cxHlx3p2PRWvByWeO4Y+czx9WEo7m</latexit>

g 2 C0,1, � 2 L1, J 2 C0,1
<latexit sha1_base64="wFFJ6rtSyHklFHzgiXLXpNrvJY8=">AAACHHicbVBLSwMxGMz6rPVV9eglWAQPpeyqoMdiD4p4qGAf0N2WbJptQ5PskmSFZekP8eJf8eJBES8eBP+N2baH2joQMszMR/KNHzGqtG3/WEvLK6tr67mN/ObW9s5uYW+/ocJYYlLHIQtly0eKMCpIXVPNSCuSBHGfkaY/rGZ+85FIRUPxoJOIeBz1BQ0oRtpI3cIZ7LtUwGontUvOqORC9xpxjjLtrpOaK9BJJt/OpLqFol22x4CLxJmSIpii1i18ub0Qx5wIjRlSqu3YkfZSJDXFjIzybqxIhPAQ9UnbUIE4UV46Xm4Ej43Sg0EozREajtXZiRRxpRLumyRHeqDmvUz8z2vHOrj0UiqiWBOBJw8FMYM6hFlTsEclwZolhiAsqfkrxAMkEdamz7wpwZlfeZE0TsuO4ffnxcrVtI4cOARH4AQ44AJUwA2ogTrA4Am8gDfwbj1br9aH9TmJLlnTmQPwB9b3LwJjn3Y=</latexit><latexit sha1_base64="wFFJ6rtSyHklFHzgiXLXpNrvJY8=">AAACHHicbVBLSwMxGMz6rPVV9eglWAQPpeyqoMdiD4p4qGAf0N2WbJptQ5PskmSFZekP8eJf8eJBES8eBP+N2baH2joQMszMR/KNHzGqtG3/WEvLK6tr67mN/ObW9s5uYW+/ocJYYlLHIQtly0eKMCpIXVPNSCuSBHGfkaY/rGZ+85FIRUPxoJOIeBz1BQ0oRtpI3cIZ7LtUwGontUvOqORC9xpxjjLtrpOaK9BJJt/OpLqFol22x4CLxJmSIpii1i18ub0Qx5wIjRlSqu3YkfZSJDXFjIzybqxIhPAQ9UnbUIE4UV46Xm4Ej43Sg0EozREajtXZiRRxpRLumyRHeqDmvUz8z2vHOrj0UiqiWBOBJw8FMYM6hFlTsEclwZolhiAsqfkrxAMkEdamz7wpwZlfeZE0TsuO4ffnxcrVtI4cOARH4AQ44AJUwA2ogTrA4Am8gDfwbj1br9aH9TmJLlnTmQPwB9b3LwJjn3Y=</latexit><latexit sha1_base64="wFFJ6rtSyHklFHzgiXLXpNrvJY8=">AAACHHicbVBLSwMxGMz6rPVV9eglWAQPpeyqoMdiD4p4qGAf0N2WbJptQ5PskmSFZekP8eJf8eJBES8eBP+N2baH2joQMszMR/KNHzGqtG3/WEvLK6tr67mN/ObW9s5uYW+/ocJYYlLHIQtly0eKMCpIXVPNSCuSBHGfkaY/rGZ+85FIRUPxoJOIeBz1BQ0oRtpI3cIZ7LtUwGontUvOqORC9xpxjjLtrpOaK9BJJt/OpLqFol22x4CLxJmSIpii1i18ub0Qx5wIjRlSqu3YkfZSJDXFjIzybqxIhPAQ9UnbUIE4UV46Xm4Ej43Sg0EozREajtXZiRRxpRLumyRHeqDmvUz8z2vHOrj0UiqiWBOBJw8FMYM6hFlTsEclwZolhiAsqfkrxAMkEdamz7wpwZlfeZE0TsuO4ffnxcrVtI4cOARH4AQ44AJUwA2ogTrA4Am8gDfwbj1br9aH9TmJLlnTmQPwB9b3LwJjn3Y=</latexit><latexit sha1_base64="wFFJ6rtSyHklFHzgiXLXpNrvJY8=">AAACHHicbVBLSwMxGMz6rPVV9eglWAQPpeyqoMdiD4p4qGAf0N2WbJptQ5PskmSFZekP8eJf8eJBES8eBP+N2baH2joQMszMR/KNHzGqtG3/WEvLK6tr67mN/ObW9s5uYW+/ocJYYlLHIQtly0eKMCpIXVPNSCuSBHGfkaY/rGZ+85FIRUPxoJOIeBz1BQ0oRtpI3cIZ7LtUwGontUvOqORC9xpxjjLtrpOaK9BJJt/OpLqFol22x4CLxJmSIpii1i18ub0Qx5wIjRlSqu3YkfZSJDXFjIzybqxIhPAQ9UnbUIE4UV46Xm4Ej43Sg0EozREajtXZiRRxpRLumyRHeqDmvUz8z2vHOrj0UiqiWBOBJw8FMYM6hFlTsEclwZolhiAsqfkrxAMkEdamz7wpwZlfeZE0TsuO4ffnxcrVtI4cOARH4AQ44AJUwA2ogTrA4Am8gDfwbj1br9aH9TmJLlnTmQPwB9b3LwJjn3Y=</latexit>

L1
<latexit sha1_base64="/7dONn3y7dmOrwQJQAWUBWh4pcM=">AAAB8XicbZA9SwNBEIbn4leMX1FLm8UgWIU7EbQM2lhYRDAfmJxhb7OXLNnbO3bnhHDkX9hYKGLrv7Hz37hJrtDEFxYe3plhZ94gkcKg6347hZXVtfWN4mZpa3tnd6+8f9A0caoZb7BYxrodUMOlULyBAiVvJ5rTKJC8FYyup/XWE9dGxOoexwn3IzpQIhSMorUebh+zrlAhjie9csWtujORZfByqECueq/81e3HLI24QiapMR3PTdDPqEbBJJ+UuqnhCWUjOuAdi4pG3PjZbOMJObFOn4Sxtk8hmbm/JzIaGTOOAtsZURyaxdrU/K/WSTG89DOhkhS5YvOPwlQSjMn0fNIXmjOUYwuUaWF3JWxINWVoQyrZELzFk5eheVb1LN+dV2pXeRxFOIJjOAUPLqAGN1CHBjBQ8Ayv8OYY58V5dz7mrQUnnzmEP3I+fwDbKZEG</latexit><latexit sha1_base64="/7dONn3y7dmOrwQJQAWUBWh4pcM=">AAAB8XicbZA9SwNBEIbn4leMX1FLm8UgWIU7EbQM2lhYRDAfmJxhb7OXLNnbO3bnhHDkX9hYKGLrv7Hz37hJrtDEFxYe3plhZ94gkcKg6347hZXVtfWN4mZpa3tnd6+8f9A0caoZb7BYxrodUMOlULyBAiVvJ5rTKJC8FYyup/XWE9dGxOoexwn3IzpQIhSMorUebh+zrlAhjie9csWtujORZfByqECueq/81e3HLI24QiapMR3PTdDPqEbBJJ+UuqnhCWUjOuAdi4pG3PjZbOMJObFOn4Sxtk8hmbm/JzIaGTOOAtsZURyaxdrU/K/WSTG89DOhkhS5YvOPwlQSjMn0fNIXmjOUYwuUaWF3JWxINWVoQyrZELzFk5eheVb1LN+dV2pXeRxFOIJjOAUPLqAGN1CHBjBQ8Ayv8OYY58V5dz7mrQUnnzmEP3I+fwDbKZEG</latexit><latexit sha1_base64="/7dONn3y7dmOrwQJQAWUBWh4pcM=">AAAB8XicbZA9SwNBEIbn4leMX1FLm8UgWIU7EbQM2lhYRDAfmJxhb7OXLNnbO3bnhHDkX9hYKGLrv7Hz37hJrtDEFxYe3plhZ94gkcKg6347hZXVtfWN4mZpa3tnd6+8f9A0caoZb7BYxrodUMOlULyBAiVvJ5rTKJC8FYyup/XWE9dGxOoexwn3IzpQIhSMorUebh+zrlAhjie9csWtujORZfByqECueq/81e3HLI24QiapMR3PTdDPqEbBJJ+UuqnhCWUjOuAdi4pG3PjZbOMJObFOn4Sxtk8hmbm/JzIaGTOOAtsZURyaxdrU/K/WSTG89DOhkhS5YvOPwlQSjMn0fNIXmjOUYwuUaWF3JWxINWVoQyrZELzFk5eheVb1LN+dV2pXeRxFOIJjOAUPLqAGN1CHBjBQ8Ayv8OYY58V5dz7mrQUnnzmEP3I+fwDbKZEG</latexit><latexit sha1_base64="/7dONn3y7dmOrwQJQAWUBWh4pcM=">AAAB8XicbZA9SwNBEIbn4leMX1FLm8UgWIU7EbQM2lhYRDAfmJxhb7OXLNnbO3bnhHDkX9hYKGLrv7Hz37hJrtDEFxYe3plhZ94gkcKg6347hZXVtfWN4mZpa3tnd6+8f9A0caoZb7BYxrodUMOlULyBAiVvJ5rTKJC8FYyup/XWE9dGxOoexwn3IzpQIhSMorUebh+zrlAhjie9csWtujORZfByqECueq/81e3HLI24QiapMR3PTdDPqEbBJJ+UuqnhCWUjOuAdi4pG3PjZbOMJObFOn4Sxtk8hmbm/JzIaGTOOAtsZURyaxdrU/K/WSTG89DOhkhS5YvOPwlQSjMn0fNIXmjOUYwuUaWF3JWxINWVoQyrZELzFk5eheVb1LN+dV2pXeRxFOIJjOAUPLqAGN1CHBjBQ8Ayv8OYY58V5dz7mrQUnnzmEP3I+fwDbKZEG</latexit>
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<latexit sha1_base64="Zw6BJrHM/robHphT5wGuAABQUAI="></latexit><latexit sha1_base64="Zw6BJrHM/robHphT5wGuAABQUAI="></latexit><latexit sha1_base64="Zw6BJrHM/robHphT5wGuAABQUAI="></latexit><latexit sha1_base64="Zw6BJrHM/robHphT5wGuAABQUAI="></latexit>

Flat
<latexit sha1_base64="PPCW/aG7NM802ftdV7j3FkH2VDU=">AAAB63icbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRYFMRjBfsBbSib7aZdutmE3YlQQv+CFw+KePUPefPfuGlz0NYXFh7emWFn3iCRwqDrfjultfWNza3ydmVnd2//oHp41DZxqhlvsVjGuhtQw6VQvIUCJe8mmtMokLwTTG7zeueJayNi9YjThPsRHSkRCkYxt+4kxUG15tbducgqeAXUoFBzUP3qD2OWRlwhk9SYnucm6GdUo2CSzyr91PCEsgkd8Z5FRSNu/Gy+64ycWWdIwljbp5DM3d8TGY2MmUaB7Ywojs1yLTf/q/VSDK/9TKgkRa7Y4qMwlQRjkh9OhkJzhnJqgTIt7K6EjammDG08FRuCt3zyKrQv6p7lh8ta46aIowwncArn4MEVNOAemtACBmN4hld4cyLnxXl3PhatJaeYOYY/cj5/APHSjik=</latexit><latexit sha1_base64="PPCW/aG7NM802ftdV7j3FkH2VDU=">AAAB63icbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRYFMRjBfsBbSib7aZdutmE3YlQQv+CFw+KePUPefPfuGlz0NYXFh7emWFn3iCRwqDrfjultfWNza3ydmVnd2//oHp41DZxqhlvsVjGuhtQw6VQvIUCJe8mmtMokLwTTG7zeueJayNi9YjThPsRHSkRCkYxt+4kxUG15tbducgqeAXUoFBzUP3qD2OWRlwhk9SYnucm6GdUo2CSzyr91PCEsgkd8Z5FRSNu/Gy+64ycWWdIwljbp5DM3d8TGY2MmUaB7Ywojs1yLTf/q/VSDK/9TKgkRa7Y4qMwlQRjkh9OhkJzhnJqgTIt7K6EjammDG08FRuCt3zyKrQv6p7lh8ta46aIowwncArn4MEVNOAemtACBmN4hld4cyLnxXl3PhatJaeYOYY/cj5/APHSjik=</latexit><latexit sha1_base64="PPCW/aG7NM802ftdV7j3FkH2VDU=">AAAB63icbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRYFMRjBfsBbSib7aZdutmE3YlQQv+CFw+KePUPefPfuGlz0NYXFh7emWFn3iCRwqDrfjultfWNza3ydmVnd2//oHp41DZxqhlvsVjGuhtQw6VQvIUCJe8mmtMokLwTTG7zeueJayNi9YjThPsRHSkRCkYxt+4kxUG15tbducgqeAXUoFBzUP3qD2OWRlwhk9SYnucm6GdUo2CSzyr91PCEsgkd8Z5FRSNu/Gy+64ycWWdIwljbp5DM3d8TGY2MmUaB7Ywojs1yLTf/q/VSDK/9TKgkRa7Y4qMwlQRjkh9OhkJzhnJqgTIt7K6EjammDG08FRuCt3zyKrQv6p7lh8ta46aIowwncArn4MEVNOAemtACBmN4hld4cyLnxXl3PhatJaeYOYY/cj5/APHSjik=</latexit><latexit sha1_base64="PPCW/aG7NM802ftdV7j3FkH2VDU=">AAAB63icbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRYFMRjBfsBbSib7aZdutmE3YlQQv+CFw+KePUPefPfuGlz0NYXFh7emWFn3iCRwqDrfjultfWNza3ydmVnd2//oHp41DZxqhlvsVjGuhtQw6VQvIUCJe8mmtMokLwTTG7zeueJayNi9YjThPsRHSkRCkYxt+4kxUG15tbducgqeAXUoFBzUP3qD2OWRlwhk9SYnucm6GdUo2CSzyr91PCEsgkd8Z5FRSNu/Gy+64ycWWdIwljbp5DM3d8TGY2MmUaB7Ywojs1yLTf/q/VSDK/9TKgkRa7Y4qMwlQRjkh9OhkJzhnJqgTIt7K6EjammDG08FRuCt3zyKrQv6p7lh8ta46aIowwncArn4MEVNOAemtACBmN4hld4cyLnxXl3PhatJaeYOYY/cj5/APHSjik=</latexit>

ˆ̂�↵
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<latexit sha1_base64="XJQw3LRhqmQYGnjlTn4IKFW09Bg=">AAACEnicbZDLSsNAFIYn9VbrrerSTbAIuimJCLosutBlBXuBJoaT6bQdOpOEmROhhDyDG1/FjQtF3Lpy59s4vSy09cAMH/9/DjPnDxPBNTrOt1VYWl5ZXSuulzY2t7Z3yrt7TR2nirIGjUWs2iFoJnjEGshRsHaiGMhQsFY4vBr7rQemNI+jOxwlzJfQj3iPU0AjBeUTbwCYTa9rkBLy/D7zQCQDyIPMCxmC15/oQbniVJ1J2YvgzqBCZlUPyl9eN6apZBFSAVp3XCdBPwOFnAqWl7xUswToEPqsYzACybSfTVbK7SOjdO1erMyJ0J6ovycykFqPZGg6JeBAz3tj8T+vk2Lvws94lKTIIjp9qJcKG2N7nI/d5YpRFCMDQBU3f7XpABRQNCmWTAju/MqL0DytuoZvzyq1y1kcRXJADskxcck5qZEbUicNQskjeSav5M16sl6sd+tj2lqwZjP75E9Znz8y3J8M</latexit><latexit sha1_base64="XJQw3LRhqmQYGnjlTn4IKFW09Bg=">AAACEnicbZDLSsNAFIYn9VbrrerSTbAIuimJCLosutBlBXuBJoaT6bQdOpOEmROhhDyDG1/FjQtF3Lpy59s4vSy09cAMH/9/DjPnDxPBNTrOt1VYWl5ZXSuulzY2t7Z3yrt7TR2nirIGjUWs2iFoJnjEGshRsHaiGMhQsFY4vBr7rQemNI+jOxwlzJfQj3iPU0AjBeUTbwCYTa9rkBLy/D7zQCQDyIPMCxmC15/oQbniVJ1J2YvgzqBCZlUPyl9eN6apZBFSAVp3XCdBPwOFnAqWl7xUswToEPqsYzACybSfTVbK7SOjdO1erMyJ0J6ovycykFqPZGg6JeBAz3tj8T+vk2Lvws94lKTIIjp9qJcKG2N7nI/d5YpRFCMDQBU3f7XpABRQNCmWTAju/MqL0DytuoZvzyq1y1kcRXJADskxcck5qZEbUicNQskjeSav5M16sl6sd+tj2lqwZjP75E9Znz8y3J8M</latexit><latexit sha1_base64="XJQw3LRhqmQYGnjlTn4IKFW09Bg=">AAACEnicbZDLSsNAFIYn9VbrrerSTbAIuimJCLosutBlBXuBJoaT6bQdOpOEmROhhDyDG1/FjQtF3Lpy59s4vSy09cAMH/9/DjPnDxPBNTrOt1VYWl5ZXSuulzY2t7Z3yrt7TR2nirIGjUWs2iFoJnjEGshRsHaiGMhQsFY4vBr7rQemNI+jOxwlzJfQj3iPU0AjBeUTbwCYTa9rkBLy/D7zQCQDyIPMCxmC15/oQbniVJ1J2YvgzqBCZlUPyl9eN6apZBFSAVp3XCdBPwOFnAqWl7xUswToEPqsYzACybSfTVbK7SOjdO1erMyJ0J6ovycykFqPZGg6JeBAz3tj8T+vk2Lvws94lKTIIjp9qJcKG2N7nI/d5YpRFCMDQBU3f7XpABRQNCmWTAju/MqL0DytuoZvzyq1y1kcRXJADskxcck5qZEbUicNQskjeSav5M16sl6sd+tj2lqwZjP75E9Znz8y3J8M</latexit><latexit sha1_base64="XJQw3LRhqmQYGnjlTn4IKFW09Bg=">AAACEnicbZDLSsNAFIYn9VbrrerSTbAIuimJCLosutBlBXuBJoaT6bQdOpOEmROhhDyDG1/FjQtF3Lpy59s4vSy09cAMH/9/DjPnDxPBNTrOt1VYWl5ZXSuulzY2t7Z3yrt7TR2nirIGjUWs2iFoJnjEGshRsHaiGMhQsFY4vBr7rQemNI+jOxwlzJfQj3iPU0AjBeUTbwCYTa9rkBLy/D7zQCQDyIPMCxmC15/oQbniVJ1J2YvgzqBCZlUPyl9eN6apZBFSAVp3XCdBPwOFnAqWl7xUswToEPqsYzACybSfTVbK7SOjdO1erMyJ0J6ovycykFqPZGg6JeBAz3tj8T+vk2Lvws94lKTIIjp9qJcKG2N7nI/d5YpRFCMDQBU3f7XpABRQNCmWTAju/MqL0DytuoZvzyq1y1kcRXJADskxcck5qZEbUicNQskjeSav5M16sl6sd+tj2lqwZjP75E9Znz8y3J8M</latexit>
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<latexit sha1_base64="UFJb3rMrhENgusxo1CkwX9jdDHM=">AAACD3icbZA9SwNBEIb3/DZ+RS1tDoNio9yJoGXQQksFkwi5GOY2c8ni7t2xOyeE4/6BjX/FxkIRW1s7/42bj0KjLyw8vDPD7LxhKoUhz/typqZnZufmFxZLS8srq2vl9Y26STLNscYTmeibEAxKEWONBEm8STWCCiU2wruzQb1xj9qIJL6mfootBd1YRIIDWatd3t0PSMgO5sE5KAXFbR6ATHtQtPMgRIKgO7Tb5Yp34A3l/gV/DBU21mW7/Bl0Ep4pjIlLMKbpeym1ctAkuMSiFGQGU+B30MWmxRgUmlY+vKdwd6zTcaNE2xeTO3R/TuSgjOmr0HYqoJ6ZrA3M/2rNjKKTVi7iNCOM+WhRlEmXEncQjtsRGjnJvgXgWti/urwHGjjZCEs2BH/y5L9QPzzwLV8dVaqn4zgW2BbbZnvMZ8esyi7YJasxzh7YE3thr86j8+y8Oe+j1ilnPLPJfsn5+AYrZ51f</latexit><latexit sha1_base64="UFJb3rMrhENgusxo1CkwX9jdDHM=">AAACD3icbZA9SwNBEIb3/DZ+RS1tDoNio9yJoGXQQksFkwi5GOY2c8ni7t2xOyeE4/6BjX/FxkIRW1s7/42bj0KjLyw8vDPD7LxhKoUhz/typqZnZufmFxZLS8srq2vl9Y26STLNscYTmeibEAxKEWONBEm8STWCCiU2wruzQb1xj9qIJL6mfootBd1YRIIDWatd3t0PSMgO5sE5KAXFbR6ATHtQtPMgRIKgO7Tb5Yp34A3l/gV/DBU21mW7/Bl0Ep4pjIlLMKbpeym1ctAkuMSiFGQGU+B30MWmxRgUmlY+vKdwd6zTcaNE2xeTO3R/TuSgjOmr0HYqoJ6ZrA3M/2rNjKKTVi7iNCOM+WhRlEmXEncQjtsRGjnJvgXgWti/urwHGjjZCEs2BH/y5L9QPzzwLV8dVaqn4zgW2BbbZnvMZ8esyi7YJasxzh7YE3thr86j8+y8Oe+j1ilnPLPJfsn5+AYrZ51f</latexit><latexit sha1_base64="UFJb3rMrhENgusxo1CkwX9jdDHM=">AAACD3icbZA9SwNBEIb3/DZ+RS1tDoNio9yJoGXQQksFkwi5GOY2c8ni7t2xOyeE4/6BjX/FxkIRW1s7/42bj0KjLyw8vDPD7LxhKoUhz/typqZnZufmFxZLS8srq2vl9Y26STLNscYTmeibEAxKEWONBEm8STWCCiU2wruzQb1xj9qIJL6mfootBd1YRIIDWatd3t0PSMgO5sE5KAXFbR6ATHtQtPMgRIKgO7Tb5Yp34A3l/gV/DBU21mW7/Bl0Ep4pjIlLMKbpeym1ctAkuMSiFGQGU+B30MWmxRgUmlY+vKdwd6zTcaNE2xeTO3R/TuSgjOmr0HYqoJ6ZrA3M/2rNjKKTVi7iNCOM+WhRlEmXEncQjtsRGjnJvgXgWti/urwHGjjZCEs2BH/y5L9QPzzwLV8dVaqn4zgW2BbbZnvMZ8esyi7YJasxzh7YE3thr86j8+y8Oe+j1ilnPLPJfsn5+AYrZ51f</latexit><latexit sha1_base64="UFJb3rMrhENgusxo1CkwX9jdDHM=">AAACD3icbZA9SwNBEIb3/DZ+RS1tDoNio9yJoGXQQksFkwi5GOY2c8ni7t2xOyeE4/6BjX/FxkIRW1s7/42bj0KjLyw8vDPD7LxhKoUhz/typqZnZufmFxZLS8srq2vl9Y26STLNscYTmeibEAxKEWONBEm8STWCCiU2wruzQb1xj9qIJL6mfootBd1YRIIDWatd3t0PSMgO5sE5KAXFbR6ATHtQtPMgRIKgO7Tb5Yp34A3l/gV/DBU21mW7/Bl0Ep4pjIlLMKbpeym1ctAkuMSiFGQGU+B30MWmxRgUmlY+vKdwd6zTcaNE2xeTO3R/TuSgjOmr0HYqoJ6ZrA3M/2rNjKKTVi7iNCOM+WhRlEmXEncQjtsRGjnJvgXgWti/urwHGjjZCEs2BH/y5L9QPzzwLV8dVaqn4zgW2BbbZnvMZ8esyi7YJasxzh7YE3thr86j8+y8Oe+j1ilnPLPJfsn5+AYrZ51f</latexit>

Riem(�+ �̃) = 0
<latexit sha1_base64="4JJoRA9shpS37QPaThd581qMC7M=">AAACDHicbVDLSgMxFM3UV62vqks3wVaoCGWmG90IRRe6rGIf0BlKJr3ThiYzQ5IRytAPcOOvuHGhiFs/wJ1/Y6btQqsHAifnnEtyjx9zprRtf1m5peWV1bX8emFjc2t7p7i711JRIik0acQj2fGJAs5CaGqmOXRiCUT4HNr+6DLz2/cgFYvCOz2OwRNkELKAUaKN1CuWyrcMRMW9IkKQE1cz3od0dpscn9tljHHBpOyqPQX+S5w5KaE5Gr3ip9uPaCIg1JQTpbqOHWsvJVIzymFScBMFMaEjMoCuoSERoLx0uswEHxmlj4NImhNqPFV/TqREKDUWvkkKoodq0cvE/7xuooMzL2VhnGgI6eyhIOFYRzhrBveZBKr52BBCJTN/xXRIJKHa9JeV4Cyu/Je0alXH8JtaqX4xryOPDtAhqiAHnaI6ukYN1EQUPaAn9IJerUfr2Xqz3mfRnDWf2Ue/YH18AyElmRM=</latexit><latexit sha1_base64="4JJoRA9shpS37QPaThd581qMC7M=">AAACDHicbVDLSgMxFM3UV62vqks3wVaoCGWmG90IRRe6rGIf0BlKJr3ThiYzQ5IRytAPcOOvuHGhiFs/wJ1/Y6btQqsHAifnnEtyjx9zprRtf1m5peWV1bX8emFjc2t7p7i711JRIik0acQj2fGJAs5CaGqmOXRiCUT4HNr+6DLz2/cgFYvCOz2OwRNkELKAUaKN1CuWyrcMRMW9IkKQE1cz3od0dpscn9tljHHBpOyqPQX+S5w5KaE5Gr3ip9uPaCIg1JQTpbqOHWsvJVIzymFScBMFMaEjMoCuoSERoLx0uswEHxmlj4NImhNqPFV/TqREKDUWvkkKoodq0cvE/7xuooMzL2VhnGgI6eyhIOFYRzhrBveZBKr52BBCJTN/xXRIJKHa9JeV4Cyu/Je0alXH8JtaqX4xryOPDtAhqiAHnaI6ukYN1EQUPaAn9IJerUfr2Xqz3mfRnDWf2Ue/YH18AyElmRM=</latexit><latexit sha1_base64="4JJoRA9shpS37QPaThd581qMC7M=">AAACDHicbVDLSgMxFM3UV62vqks3wVaoCGWmG90IRRe6rGIf0BlKJr3ThiYzQ5IRytAPcOOvuHGhiFs/wJ1/Y6btQqsHAifnnEtyjx9zprRtf1m5peWV1bX8emFjc2t7p7i711JRIik0acQj2fGJAs5CaGqmOXRiCUT4HNr+6DLz2/cgFYvCOz2OwRNkELKAUaKN1CuWyrcMRMW9IkKQE1cz3od0dpscn9tljHHBpOyqPQX+S5w5KaE5Gr3ip9uPaCIg1JQTpbqOHWsvJVIzymFScBMFMaEjMoCuoSERoLx0uswEHxmlj4NImhNqPFV/TqREKDUWvkkKoodq0cvE/7xuooMzL2VhnGgI6eyhIOFYRzhrBveZBKr52BBCJTN/xXRIJKHa9JeV4Cyu/Je0alXH8JtaqX4xryOPDtAhqiAHnaI6ukYN1EQUPaAn9IJerUfr2Xqz3mfRnDWf2Ue/YH18AyElmRM=</latexit><latexit sha1_base64="4JJoRA9shpS37QPaThd581qMC7M=">AAACDHicbVDLSgMxFM3UV62vqks3wVaoCGWmG90IRRe6rGIf0BlKJr3ThiYzQ5IRytAPcOOvuHGhiFs/wJ1/Y6btQqsHAifnnEtyjx9zprRtf1m5peWV1bX8emFjc2t7p7i711JRIik0acQj2fGJAs5CaGqmOXRiCUT4HNr+6DLz2/cgFYvCOz2OwRNkELKAUaKN1CuWyrcMRMW9IkKQE1cz3od0dpscn9tljHHBpOyqPQX+S5w5KaE5Gr3ip9uPaCIg1JQTpbqOHWsvJVIzymFScBMFMaEjMoCuoSERoLx0uswEHxmlj4NImhNqPFV/TqREKDUWvkkKoodq0cvE/7xuooMzL2VhnGgI6eyhIOFYRzhrBveZBKr52BBCJTN/xXRIJKHa9JeV4Cyu/Je0alXH8JtaqX4xryOPDtAhqiAHnaI6ukYN1EQUPaAn9IJerUfr2Xqz3mfRnDWf2Ue/YH18AyElmRM=</latexit>

so



The “hard” part is to show that if 

Riem(�+ �̃) = 0
<latexit sha1_base64="4JJoRA9shpS37QPaThd581qMC7M=">AAACDHicbVDLSgMxFM3UV62vqks3wVaoCGWmG90IRRe6rGIf0BlKJr3ThiYzQ5IRytAPcOOvuHGhiFs/wJ1/Y6btQqsHAifnnEtyjx9zprRtf1m5peWV1bX8emFjc2t7p7i711JRIik0acQj2fGJAs5CaGqmOXRiCUT4HNr+6DLz2/cgFYvCOz2OwRNkELKAUaKN1CuWyrcMRMW9IkKQE1cz3od0dpscn9tljHHBpOyqPQX+S5w5KaE5Gr3ip9uPaCIg1JQTpbqOHWsvJVIzymFScBMFMaEjMoCuoSERoLx0uswEHxmlj4NImhNqPFV/TqREKDUWvkkKoodq0cvE/7xuooMzL2VhnGgI6eyhIOFYRzhrBveZBKr52BBCJTN/xXRIJKHa9JeV4Cyu/Je0alXH8JtaqX4xryOPDtAhqiAHnaI6ukYN1EQUPaAn9IJerUfr2Xqz3mfRnDWf2Ue/YH18AyElmRM=</latexit><latexit sha1_base64="4JJoRA9shpS37QPaThd581qMC7M=">AAACDHicbVDLSgMxFM3UV62vqks3wVaoCGWmG90IRRe6rGIf0BlKJr3ThiYzQ5IRytAPcOOvuHGhiFs/wJ1/Y6btQqsHAifnnEtyjx9zprRtf1m5peWV1bX8emFjc2t7p7i711JRIik0acQj2fGJAs5CaGqmOXRiCUT4HNr+6DLz2/cgFYvCOz2OwRNkELKAUaKN1CuWyrcMRMW9IkKQE1cz3od0dpscn9tljHHBpOyqPQX+S5w5KaE5Gr3ip9uPaCIg1JQTpbqOHWsvJVIzymFScBMFMaEjMoCuoSERoLx0uswEHxmlj4NImhNqPFV/TqREKDUWvkkKoodq0cvE/7xuooMzL2VhnGgI6eyhIOFYRzhrBveZBKr52BBCJTN/xXRIJKHa9JeV4Cyu/Je0alXH8JtaqX4xryOPDtAhqiAHnaI6ukYN1EQUPaAn9IJerUfr2Xqz3mfRnDWf2Ue/YH18AyElmRM=</latexit><latexit sha1_base64="4JJoRA9shpS37QPaThd581qMC7M=">AAACDHicbVDLSgMxFM3UV62vqks3wVaoCGWmG90IRRe6rGIf0BlKJr3ThiYzQ5IRytAPcOOvuHGhiFs/wJ1/Y6btQqsHAifnnEtyjx9zprRtf1m5peWV1bX8emFjc2t7p7i711JRIik0acQj2fGJAs5CaGqmOXRiCUT4HNr+6DLz2/cgFYvCOz2OwRNkELKAUaKN1CuWyrcMRMW9IkKQE1cz3od0dpscn9tljHHBpOyqPQX+S5w5KaE5Gr3ip9uPaCIg1JQTpbqOHWsvJVIzymFScBMFMaEjMoCuoSERoLx0uswEHxmlj4NImhNqPFV/TqREKDUWvkkKoodq0cvE/7xuooMzL2VhnGgI6eyhIOFYRzhrBveZBKr52BBCJTN/xXRIJKHa9JeV4Cyu/Je0alXH8JtaqX4xryOPDtAhqiAHnaI6ukYN1EQUPaAn9IJerUfr2Xqz3mfRnDWf2Ue/YH18AyElmRM=</latexit><latexit sha1_base64="4JJoRA9shpS37QPaThd581qMC7M=">AAACDHicbVDLSgMxFM3UV62vqks3wVaoCGWmG90IRRe6rGIf0BlKJr3ThiYzQ5IRytAPcOOvuHGhiFs/wJ1/Y6btQqsHAifnnEtyjx9zprRtf1m5peWV1bX8emFjc2t7p7i711JRIik0acQj2fGJAs5CaGqmOXRiCUT4HNr+6DLz2/cgFYvCOz2OwRNkELKAUaKN1CuWyrcMRMW9IkKQE1cz3od0dpscn9tljHHBpOyqPQX+S5w5KaE5Gr3ip9uPaCIg1JQTpbqOHWsvJVIzymFScBMFMaEjMoCuoSERoLx0uswEHxmlj4NImhNqPFV/TqREKDUWvkkKoodq0cvE/7xuooMzL2VhnGgI6eyhIOFYRzhrBveZBKr52BBCJTN/xXRIJKHa9JeV4Cyu/Je0alXH8JtaqX4xryOPDtAhqiAHnaI6ukYN1EQUPaAn9IJerUfr2Xqz3mfRnDWf2Ue/YH18AyElmRM=</latexit>

…then a coordinate transformation exists which 
takes the connection             to zero, and this is 
the coordinate transformation which smooths 
the original connection… 

�+ �̃
<latexit sha1_base64="5coQ6Xq9vLGsWPyOMnTPFFWdnng=">AAAB/nicbZDNSgMxFIUz9a/Wv6q4chMsgiCUGRF0WXShywrWFjpDyWTutKFJZkgyQhkKvoobF4q49Tnc+Tam7Sy09UDgy7n3kpsTppxp47rfTmlpeWV1rbxe2djc2t6p7u496CRTFFo04YnqhEQDZxJahhkOnVQBESGHdji8ntTbj6A0S+S9GaUQCNKXLGaUGGv1qgf+DRGCnPqG8Qjy2W3cq9bcujsVXgSvgBoq1OxVv/wooZkAaSgnWnc9NzVBTpRhlMO44mcaUkKHpA9di5II0EE+XX+Mj60T4ThR9kiDp+7viZwIrUcitJ2CmIGer03M/2rdzMSXQc5kmhmQdPZQnHFsEjzJAkdMATV8ZIFQxeyumA6IItTYxCo2BG/+y4vwcFb3LN+d1xpXRRxldIiO0Any0AVqoFvURC1EUY6e0St6c56cF+fd+Zi1lpxiZh/9kfP5AxGQlYw=</latexit><latexit sha1_base64="5coQ6Xq9vLGsWPyOMnTPFFWdnng=">AAAB/nicbZDNSgMxFIUz9a/Wv6q4chMsgiCUGRF0WXShywrWFjpDyWTutKFJZkgyQhkKvoobF4q49Tnc+Tam7Sy09UDgy7n3kpsTppxp47rfTmlpeWV1rbxe2djc2t6p7u496CRTFFo04YnqhEQDZxJahhkOnVQBESGHdji8ntTbj6A0S+S9GaUQCNKXLGaUGGv1qgf+DRGCnPqG8Qjy2W3cq9bcujsVXgSvgBoq1OxVv/wooZkAaSgnWnc9NzVBTpRhlMO44mcaUkKHpA9di5II0EE+XX+Mj60T4ThR9kiDp+7viZwIrUcitJ2CmIGer03M/2rdzMSXQc5kmhmQdPZQnHFsEjzJAkdMATV8ZIFQxeyumA6IItTYxCo2BG/+y4vwcFb3LN+d1xpXRRxldIiO0Any0AVqoFvURC1EUY6e0St6c56cF+fd+Zi1lpxiZh/9kfP5AxGQlYw=</latexit><latexit sha1_base64="5coQ6Xq9vLGsWPyOMnTPFFWdnng=">AAAB/nicbZDNSgMxFIUz9a/Wv6q4chMsgiCUGRF0WXShywrWFjpDyWTutKFJZkgyQhkKvoobF4q49Tnc+Tam7Sy09UDgy7n3kpsTppxp47rfTmlpeWV1rbxe2djc2t6p7u496CRTFFo04YnqhEQDZxJahhkOnVQBESGHdji8ntTbj6A0S+S9GaUQCNKXLGaUGGv1qgf+DRGCnPqG8Qjy2W3cq9bcujsVXgSvgBoq1OxVv/wooZkAaSgnWnc9NzVBTpRhlMO44mcaUkKHpA9di5II0EE+XX+Mj60T4ThR9kiDp+7viZwIrUcitJ2CmIGer03M/2rdzMSXQc5kmhmQdPZQnHFsEjzJAkdMATV8ZIFQxeyumA6IItTYxCo2BG/+y4vwcFb3LN+d1xpXRRxldIiO0Any0AVqoFvURC1EUY6e0St6c56cF+fd+Zi1lpxiZh/9kfP5AxGQlYw=</latexit><latexit sha1_base64="5coQ6Xq9vLGsWPyOMnTPFFWdnng=">AAAB/nicbZDNSgMxFIUz9a/Wv6q4chMsgiCUGRF0WXShywrWFjpDyWTutKFJZkgyQhkKvoobF4q49Tnc+Tam7Sy09UDgy7n3kpsTppxp47rfTmlpeWV1rbxe2djc2t6p7u496CRTFFo04YnqhEQDZxJahhkOnVQBESGHdji8ntTbj6A0S+S9GaUQCNKXLGaUGGv1qgf+DRGCnPqG8Qjy2W3cq9bcujsVXgSvgBoq1OxVv/wooZkAaSgnWnc9NzVBTpRhlMO44mcaUkKHpA9di5II0EE+XX+Mj60T4ThR9kiDp+7viZwIrUcitJ2CmIGer03M/2rdzMSXQc5kmhmQdPZQnHFsEjzJAkdMATV8ZIFQxeyumA6IItTYxCo2BG/+y4vwcFb3LN+d1xpXRRxldIiO0Any0AVqoFvURC1EUY6e0St6c56cF+fd+Zi1lpxiZh/9kfP5AxGQlYw=</latexit>



The Riemann-flat condition 
reduces the problem of smoothing 
Lorentzian spacetime metrics to 
an equation on a tensor      that 
has all the remarkable properties 
of the zero curvature condition of 
Riemann. 

�̃
<latexit sha1_base64="pkGFk8+LXopx9wgPOVyMmR69nE0=">AAAB/HicbZC7TsMwFIadcivhFujIYtEiMVVJFxgrGGAsEr1ITVQ5jtNatZ3IdpCqqLwKCwMIsfIgbLwNTpsBWn7J0qf/nKNz/Icpo0q77rdV2djc2t6p7tp7+weHR87xSU8lmcSkixOWyEGIFGFUkK6mmpFBKgniISP9cHpT1PuPRCqaiAc9S0nA0VjQmGKkjTVyag1fUxaR3L9FnKN5A9r2yKm7TXchuA5eCXVQqjNyvvwowRknQmOGlBp6bqqDHElNMSNz288USRGeojEZGhSIExXki+Pn8Nw4EYwTaZ7QcOH+nsgRV2rGQ9PJkZ6o1Vph/lcbZjq+CnIq0kwTgZeL4oxBncAiCRhRSbBmMwMIS2puhXiCJMLa5FWE4K1+eR16raZn+L5Vb1+XcVTBKTgDF8ADl6AN7kAHdAEGM/AMXsGb9WS9WO/Wx7K1YpUzNfBH1ucPyiGTiA==</latexit><latexit sha1_base64="pkGFk8+LXopx9wgPOVyMmR69nE0=">AAAB/HicbZC7TsMwFIadcivhFujIYtEiMVVJFxgrGGAsEr1ITVQ5jtNatZ3IdpCqqLwKCwMIsfIgbLwNTpsBWn7J0qf/nKNz/Icpo0q77rdV2djc2t6p7tp7+weHR87xSU8lmcSkixOWyEGIFGFUkK6mmpFBKgniISP9cHpT1PuPRCqaiAc9S0nA0VjQmGKkjTVyag1fUxaR3L9FnKN5A9r2yKm7TXchuA5eCXVQqjNyvvwowRknQmOGlBp6bqqDHElNMSNz288USRGeojEZGhSIExXki+Pn8Nw4EYwTaZ7QcOH+nsgRV2rGQ9PJkZ6o1Vph/lcbZjq+CnIq0kwTgZeL4oxBncAiCRhRSbBmMwMIS2puhXiCJMLa5FWE4K1+eR16raZn+L5Vb1+XcVTBKTgDF8ADl6AN7kAHdAEGM/AMXsGb9WS9WO/Wx7K1YpUzNfBH1ucPyiGTiA==</latexit><latexit sha1_base64="pkGFk8+LXopx9wgPOVyMmR69nE0=">AAAB/HicbZC7TsMwFIadcivhFujIYtEiMVVJFxgrGGAsEr1ITVQ5jtNatZ3IdpCqqLwKCwMIsfIgbLwNTpsBWn7J0qf/nKNz/Icpo0q77rdV2djc2t6p7tp7+weHR87xSU8lmcSkixOWyEGIFGFUkK6mmpFBKgniISP9cHpT1PuPRCqaiAc9S0nA0VjQmGKkjTVyag1fUxaR3L9FnKN5A9r2yKm7TXchuA5eCXVQqjNyvvwowRknQmOGlBp6bqqDHElNMSNz288USRGeojEZGhSIExXki+Pn8Nw4EYwTaZ7QcOH+nsgRV2rGQ9PJkZ6o1Vph/lcbZjq+CnIq0kwTgZeL4oxBncAiCRhRSbBmMwMIS2puhXiCJMLa5FWE4K1+eR16raZn+L5Vb1+XcVTBKTgDF8ADl6AN7kAHdAEGM/AMXsGb9WS9WO/Wx7K1YpUzNfBH1ucPyiGTiA==</latexit><latexit sha1_base64="pkGFk8+LXopx9wgPOVyMmR69nE0=">AAAB/HicbZC7TsMwFIadcivhFujIYtEiMVVJFxgrGGAsEr1ITVQ5jtNatZ3IdpCqqLwKCwMIsfIgbLwNTpsBWn7J0qf/nKNz/Icpo0q77rdV2djc2t6p7tp7+weHR87xSU8lmcSkixOWyEGIFGFUkK6mmpFBKgniISP9cHpT1PuPRCqaiAc9S0nA0VjQmGKkjTVyag1fUxaR3L9FnKN5A9r2yKm7TXchuA5eCXVQqjNyvvwowRknQmOGlBp6bqqDHElNMSNz288USRGeojEZGhSIExXki+Pn8Nw4EYwTaZ7QcOH+nsgRV2rGQ9PJkZ6o1Vph/lcbZjq+CnIq0kwTgZeL4oxBncAiCRhRSbBmMwMIS2puhXiCJMLa5FWE4K1+eR16raZn+L5Vb1+XcVTBKTgDF8ADl6AN7kAHdAEGM/AMXsGb9WS9WO/Wx7K1YpUzNfBH1ucPyiGTiA==</latexit>



Since      continuous implies          has the same 
jump discontinuities (shock set) as      at first 
we looked for a Nash-type embedding theorem 
for extending the shock set to a neighborhood 
as a flat connection in order to prove the 
metric can be smoothed.

�̃
<latexit sha1_base64="JxXMUrJJyiSOSIfjvwlwz926oK8=">AAAB+XicbZDNTgIxFIU7+If4N+rSTSOYuCIzbHRJdKFLTARJmAnpdAo0tJ1Je4eETHgTNy40xq1v4s63scAsFDxJky/n3pt7e6JUcAOe9+2UNja3tnfKu5W9/YPDI/f4pGOSTFPWpolIdDcihgmuWBs4CNZNNSMyEuwpGt/O608Tpg1P1CNMUxZKMlR8wCkBa/VdtxYAFzHLgzsiJZnV+m7Vq3sL4XXwC6iiQq2++xXECc0kU0AFMabneymEOdHAqWCzSpAZlhI6JkPWs6iIZCbMF5fP8IV1YjxItH0K8ML9PZETacxURrZTEhiZ1drc/K/Wy2BwHeZcpRkwRZeLBpnAkOB5DDjmmlEQUwuEam5vxXRENKFgw6rYEPzVL69Dp1H3LT80qs2bIo4yOkPn6BL56Ao10T1qoTaiaIKe0St6c3LnxXl3PpatJaeYOUV/5Hz+APnIkzY=</latexit><latexit sha1_base64="JxXMUrJJyiSOSIfjvwlwz926oK8=">AAAB+XicbZDNTgIxFIU7+If4N+rSTSOYuCIzbHRJdKFLTARJmAnpdAo0tJ1Je4eETHgTNy40xq1v4s63scAsFDxJky/n3pt7e6JUcAOe9+2UNja3tnfKu5W9/YPDI/f4pGOSTFPWpolIdDcihgmuWBs4CNZNNSMyEuwpGt/O608Tpg1P1CNMUxZKMlR8wCkBa/VdtxYAFzHLgzsiJZnV+m7Vq3sL4XXwC6iiQq2++xXECc0kU0AFMabneymEOdHAqWCzSpAZlhI6JkPWs6iIZCbMF5fP8IV1YjxItH0K8ML9PZETacxURrZTEhiZ1drc/K/Wy2BwHeZcpRkwRZeLBpnAkOB5DDjmmlEQUwuEam5vxXRENKFgw6rYEPzVL69Dp1H3LT80qs2bIo4yOkPn6BL56Ao10T1qoTaiaIKe0St6c3LnxXl3PpatJaeYOUV/5Hz+APnIkzY=</latexit><latexit sha1_base64="JxXMUrJJyiSOSIfjvwlwz926oK8=">AAAB+XicbZDNTgIxFIU7+If4N+rSTSOYuCIzbHRJdKFLTARJmAnpdAo0tJ1Je4eETHgTNy40xq1v4s63scAsFDxJky/n3pt7e6JUcAOe9+2UNja3tnfKu5W9/YPDI/f4pGOSTFPWpolIdDcihgmuWBs4CNZNNSMyEuwpGt/O608Tpg1P1CNMUxZKMlR8wCkBa/VdtxYAFzHLgzsiJZnV+m7Vq3sL4XXwC6iiQq2++xXECc0kU0AFMabneymEOdHAqWCzSpAZlhI6JkPWs6iIZCbMF5fP8IV1YjxItH0K8ML9PZETacxURrZTEhiZ1drc/K/Wy2BwHeZcpRkwRZeLBpnAkOB5DDjmmlEQUwuEam5vxXRENKFgw6rYEPzVL69Dp1H3LT80qs2bIo4yOkPn6BL56Ao10T1qoTaiaIKe0St6c3LnxXl3PpatJaeYOUV/5Hz+APnIkzY=</latexit><latexit sha1_base64="JxXMUrJJyiSOSIfjvwlwz926oK8=">AAAB+XicbZDNTgIxFIU7+If4N+rSTSOYuCIzbHRJdKFLTARJmAnpdAo0tJ1Je4eETHgTNy40xq1v4s63scAsFDxJky/n3pt7e6JUcAOe9+2UNja3tnfKu5W9/YPDI/f4pGOSTFPWpolIdDcihgmuWBs4CNZNNSMyEuwpGt/O608Tpg1P1CNMUxZKMlR8wCkBa/VdtxYAFzHLgzsiJZnV+m7Vq3sL4XXwC6iiQq2++xXECc0kU0AFMabneymEOdHAqWCzSpAZlhI6JkPWs6iIZCbMF5fP8IV1YjxItH0K8ML9PZETacxURrZTEhiZ1drc/K/Wy2BwHeZcpRkwRZeLBpnAkOB5DDjmmlEQUwuEam5vxXRENKFgw6rYEPzVL69Dp1H3LT80qs2bIo4yOkPn6BL56Ao10T1qoTaiaIKe0St6c3LnxXl3PpatJaeYOUV/5Hz+APnIkzY=</latexit>

�+ �̃
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However, our point of view changed 
again with another new idea in our 
next paper…

“The Regularity Transformation Equations:  An elliptic 
mechanism for smoothing gravitational metrics in General 
Relativity”

Moritz Reintjes, Blake Temple  
https://arxiv.org/abs/1805.01004 

https://arxiv.org/search/gr-qc?searchtype=author&query=Reintjes%2C+M
https://arxiv.org/search/gr-qc?searchtype=author&query=Temple%2C+B


We set out to use the Riemann-flat 
condition for metric smoothing to 
derive a system of elliptic equations 
in unknowns      and     …       �̃
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The Regularity 
Transformation 

Equations:

(RT-equations)



 The RT-equations
“The Regularity Transformation Equations: An 
elliptic mechanism for smoothing gravitational 
metrics in General Relativity”

Moritz Reintjes, Blake Temple
https://arxiv.org/abs/1805.01004

https://arxiv.org/search/gr-qc?searchtype=author&query=Reintjes%2C+M
https://arxiv.org/search/gr-qc?searchtype=author&query=Temple,+B
https://arxiv.org/abs/1805.01004


The RT-equations:



Here:       is a matrix valued 1-form,      and
are matrix valued 0-forms,  and    ,     are vector 
valued 1-forms as follows:

J
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�̃
<latexit sha1_base64="JxXMUrJJyiSOSIfjvwlwz926oK8=">AAAB+XicbZDNTgIxFIU7+If4N+rSTSOYuCIzbHRJdKFLTARJmAnpdAo0tJ1Je4eETHgTNy40xq1v4s63scAsFDxJky/n3pt7e6JUcAOe9+2UNja3tnfKu5W9/YPDI/f4pGOSTFPWpolIdDcihgmuWBs4CNZNNSMyEuwpGt/O608Tpg1P1CNMUxZKMlR8wCkBa/VdtxYAFzHLgzsiJZnV+m7Vq3sL4XXwC6iiQq2++xXECc0kU0AFMabneymEOdHAqWCzSpAZlhI6JkPWs6iIZCbMF5fP8IV1YjxItH0K8ML9PZETacxURrZTEhiZ1drc/K/Wy2BwHeZcpRkwRZeLBpnAkOB5DDjmmlEQUwuEam5vxXRENKFgw6rYEPzVL69Dp1H3LT80qs2bIo4yOkPn6BL56Ao10T1qoTaiaIKe0St6c3LnxXl3PpatJaeYOUV/5Hz+APnIkzY=</latexit><latexit sha1_base64="JxXMUrJJyiSOSIfjvwlwz926oK8=">AAAB+XicbZDNTgIxFIU7+If4N+rSTSOYuCIzbHRJdKFLTARJmAnpdAo0tJ1Je4eETHgTNy40xq1v4s63scAsFDxJky/n3pt7e6JUcAOe9+2UNja3tnfKu5W9/YPDI/f4pGOSTFPWpolIdDcihgmuWBs4CNZNNSMyEuwpGt/O608Tpg1P1CNMUxZKMlR8wCkBa/VdtxYAFzHLgzsiJZnV+m7Vq3sL4XXwC6iiQq2++xXECc0kU0AFMabneymEOdHAqWCzSpAZlhI6JkPWs6iIZCbMF5fP8IV1YjxItH0K8ML9PZETacxURrZTEhiZ1drc/K/Wy2BwHeZcpRkwRZeLBpnAkOB5DDjmmlEQUwuEam5vxXRENKFgw6rYEPzVL69Dp1H3LT80qs2bIo4yOkPn6BL56Ao10T1qoTaiaIKe0St6c3LnxXl3PpatJaeYOUV/5Hz+APnIkzY=</latexit><latexit sha1_base64="JxXMUrJJyiSOSIfjvwlwz926oK8=">AAAB+XicbZDNTgIxFIU7+If4N+rSTSOYuCIzbHRJdKFLTARJmAnpdAo0tJ1Je4eETHgTNy40xq1v4s63scAsFDxJky/n3pt7e6JUcAOe9+2UNja3tnfKu5W9/YPDI/f4pGOSTFPWpolIdDcihgmuWBs4CNZNNSMyEuwpGt/O608Tpg1P1CNMUxZKMlR8wCkBa/VdtxYAFzHLgzsiJZnV+m7Vq3sL4XXwC6iiQq2++xXECc0kU0AFMabneymEOdHAqWCzSpAZlhI6JkPWs6iIZCbMF5fP8IV1YjxItH0K8ML9PZETacxURrZTEhiZ1drc/K/Wy2BwHeZcpRkwRZeLBpnAkOB5DDjmmlEQUwuEam5vxXRENKFgw6rYEPzVL69Dp1H3LT80qs2bIo4yOkPn6BL56Ao10T1qoTaiaIKe0St6c3LnxXl3PpatJaeYOUV/5Hz+APnIkzY=</latexit><latexit sha1_base64="JxXMUrJJyiSOSIfjvwlwz926oK8=">AAAB+XicbZDNTgIxFIU7+If4N+rSTSOYuCIzbHRJdKFLTARJmAnpdAo0tJ1Je4eETHgTNy40xq1v4s63scAsFDxJky/n3pt7e6JUcAOe9+2UNja3tnfKu5W9/YPDI/f4pGOSTFPWpolIdDcihgmuWBs4CNZNNSMyEuwpGt/O608Tpg1P1CNMUxZKMlR8wCkBa/VdtxYAFzHLgzsiJZnV+m7Vq3sL4XXwC6iiQq2++xXECc0kU0AFMabneymEOdHAqWCzSpAZlhI6JkPWs6iIZCbMF5fP8IV1YjxItH0K8ML9PZETacxURrZTEhiZ1drc/K/Wy2BwHeZcpRkwRZeLBpnAkOB5DDjmmlEQUwuEam5vxXRENKFgw6rYEPzVL69Dp1H3LT80qs2bIo4yOkPn6BL56Ao10T1qoTaiaIKe0St6c3LnxXl3PpatJaeYOUV/5Hz+APnIkzY=</latexit>

~J
<latexit sha1_base64="xnQGHUBU7nIjEv7TiN4T61wPz70=">AAAB8HicbZA9TwJBEIbn8AvxC7W02QgmVuSORkuijbHCRD4MXMjeMsCG3bvL7h4JufArbCw0xtafY+e/cYErFHyTTZ68M5OdeYNYcG1c99vJbWxube/kdwt7+weHR8Xjk6aOEsWwwSIRqXZANQoeYsNwI7AdK6QyENgKxrfzemuCSvMofDTTGH1JhyEfcEaNtZ7K3Qmy9H5W7hVLbsVdiKyDl0EJMtV7xa9uP2KJxNAwQbXueG5s/JQqw5nAWaGbaIwpG9MhdiyGVKL208XCM3JhnT4ZRMq+0JCF+3sipVLrqQxsp6RmpFdrc/O/Wicxg2s/5WGcGAzZ8qNBIoiJyPx60ucKmRFTC5QpbnclbEQVZcZmVLAheKsnr0OzWvEsP1RLtZssjjycwTlcggdXUIM7qEMDGEh4hld4c5Tz4rw7H8vWnJPNnMIfOZ8/JmyP9g==</latexit><latexit sha1_base64="xnQGHUBU7nIjEv7TiN4T61wPz70=">AAAB8HicbZA9TwJBEIbn8AvxC7W02QgmVuSORkuijbHCRD4MXMjeMsCG3bvL7h4JufArbCw0xtafY+e/cYErFHyTTZ68M5OdeYNYcG1c99vJbWxube/kdwt7+weHR8Xjk6aOEsWwwSIRqXZANQoeYsNwI7AdK6QyENgKxrfzemuCSvMofDTTGH1JhyEfcEaNtZ7K3Qmy9H5W7hVLbsVdiKyDl0EJMtV7xa9uP2KJxNAwQbXueG5s/JQqw5nAWaGbaIwpG9MhdiyGVKL208XCM3JhnT4ZRMq+0JCF+3sipVLrqQxsp6RmpFdrc/O/Wicxg2s/5WGcGAzZ8qNBIoiJyPx60ucKmRFTC5QpbnclbEQVZcZmVLAheKsnr0OzWvEsP1RLtZssjjycwTlcggdXUIM7qEMDGEh4hld4c5Tz4rw7H8vWnJPNnMIfOZ8/JmyP9g==</latexit><latexit sha1_base64="xnQGHUBU7nIjEv7TiN4T61wPz70=">AAAB8HicbZA9TwJBEIbn8AvxC7W02QgmVuSORkuijbHCRD4MXMjeMsCG3bvL7h4JufArbCw0xtafY+e/cYErFHyTTZ68M5OdeYNYcG1c99vJbWxube/kdwt7+weHR8Xjk6aOEsWwwSIRqXZANQoeYsNwI7AdK6QyENgKxrfzemuCSvMofDTTGH1JhyEfcEaNtZ7K3Qmy9H5W7hVLbsVdiKyDl0EJMtV7xa9uP2KJxNAwQbXueG5s/JQqw5nAWaGbaIwpG9MhdiyGVKL208XCM3JhnT4ZRMq+0JCF+3sipVLrqQxsp6RmpFdrc/O/Wicxg2s/5WGcGAzZ8qNBIoiJyPx60ucKmRFTC5QpbnclbEQVZcZmVLAheKsnr0OzWvEsP1RLtZssjjycwTlcggdXUIM7qEMDGEh4hld4c5Tz4rw7H8vWnJPNnMIfOZ8/JmyP9g==</latexit><latexit sha1_base64="xnQGHUBU7nIjEv7TiN4T61wPz70=">AAAB8HicbZA9TwJBEIbn8AvxC7W02QgmVuSORkuijbHCRD4MXMjeMsCG3bvL7h4JufArbCw0xtafY+e/cYErFHyTTZ68M5OdeYNYcG1c99vJbWxube/kdwt7+weHR8Xjk6aOEsWwwSIRqXZANQoeYsNwI7AdK6QyENgKxrfzemuCSvMofDTTGH1JhyEfcEaNtZ7K3Qmy9H5W7hVLbsVdiKyDl0EJMtV7xa9uP2KJxNAwQbXueG5s/JQqw5nAWaGbaIwpG9MhdiyGVKL208XCM3JhnT4ZRMq+0JCF+3sipVLrqQxsp6RmpFdrc/O/Wicxg2s/5WGcGAzZ8qNBIoiJyPx60ucKmRFTC5QpbnclbEQVZcZmVLAheKsnr0OzWvEsP1RLtZssjjycwTlcggdXUIM7qEMDGEh4hld4c5Tz4rw7H8vWnJPNnMIfOZ8/JmyP9g==</latexit>

~A
<latexit sha1_base64="VSFb5n7AiorVn/Lfj8NvWoXNCds=">AAAB8HicbZA9TwJBEIbn8AvxC7W02QgmVuSORkvUxhIT+TBwIXvLABt27y67eyTkwq+wsdAYW3+Onf/GBa5Q8E02efLOTHbmDWLBtXHdbye3sbm1vZPfLeztHxweFY9PmjpKFMMGi0Sk2gHVKHiIDcONwHaskMpAYCsY383rrQkqzaPw0Uxj9CUdhnzAGTXWeip3J8jSm1m5Vyy5FXchsg5eBiXIVO8Vv7r9iCUSQ8ME1brjubHxU6oMZwJnhW6iMaZsTIfYsRhSidpPFwvPyIV1+mQQKftCQxbu74mUSq2nMrCdkpqRXq3Nzf9qncQMrv2Uh3FiMGTLjwaJICYi8+tJnytkRkwtUKa43ZWwEVWUGZtRwYbgrZ68Ds1qxbP8UC3VbrM48nAG53AJHlxBDe6hDg1gIOEZXuHNUc6L8+58LFtzTjZzCn/kfP4AGLaP7Q==</latexit><latexit sha1_base64="VSFb5n7AiorVn/Lfj8NvWoXNCds=">AAAB8HicbZA9TwJBEIbn8AvxC7W02QgmVuSORkvUxhIT+TBwIXvLABt27y67eyTkwq+wsdAYW3+Onf/GBa5Q8E02efLOTHbmDWLBtXHdbye3sbm1vZPfLeztHxweFY9PmjpKFMMGi0Sk2gHVKHiIDcONwHaskMpAYCsY383rrQkqzaPw0Uxj9CUdhnzAGTXWeip3J8jSm1m5Vyy5FXchsg5eBiXIVO8Vv7r9iCUSQ8ME1brjubHxU6oMZwJnhW6iMaZsTIfYsRhSidpPFwvPyIV1+mQQKftCQxbu74mUSq2nMrCdkpqRXq3Nzf9qncQMrv2Uh3FiMGTLjwaJICYi8+tJnytkRkwtUKa43ZWwEVWUGZtRwYbgrZ68Ds1qxbP8UC3VbrM48nAG53AJHlxBDe6hDg1gIOEZXuHNUc6L8+58LFtzTjZzCn/kfP4AGLaP7Q==</latexit><latexit sha1_base64="VSFb5n7AiorVn/Lfj8NvWoXNCds=">AAAB8HicbZA9TwJBEIbn8AvxC7W02QgmVuSORkvUxhIT+TBwIXvLABt27y67eyTkwq+wsdAYW3+Onf/GBa5Q8E02efLOTHbmDWLBtXHdbye3sbm1vZPfLeztHxweFY9PmjpKFMMGi0Sk2gHVKHiIDcONwHaskMpAYCsY383rrQkqzaPw0Uxj9CUdhnzAGTXWeip3J8jSm1m5Vyy5FXchsg5eBiXIVO8Vv7r9iCUSQ8ME1brjubHxU6oMZwJnhW6iMaZsTIfYsRhSidpPFwvPyIV1+mQQKftCQxbu74mUSq2nMrCdkpqRXq3Nzf9qncQMrv2Uh3FiMGTLjwaJICYi8+tJnytkRkwtUKa43ZWwEVWUGZtRwYbgrZ68Ds1qxbP8UC3VbrM48nAG53AJHlxBDe6hDg1gIOEZXuHNUc6L8+58LFtzTjZzCn/kfP4AGLaP7Q==</latexit><latexit sha1_base64="VSFb5n7AiorVn/Lfj8NvWoXNCds=">AAAB8HicbZA9TwJBEIbn8AvxC7W02QgmVuSORkvUxhIT+TBwIXvLABt27y67eyTkwq+wsdAYW3+Onf/GBa5Q8E02efLOTHbmDWLBtXHdbye3sbm1vZPfLeztHxweFY9PmjpKFMMGi0Sk2gHVKHiIDcONwHaskMpAYCsY383rrQkqzaPw0Uxj9CUdhnzAGTXWeip3J8jSm1m5Vyy5FXchsg5eBiXIVO8Vv7r9iCUSQ8ME1brjubHxU6oMZwJnhW6iMaZsTIfYsRhSidpPFwvPyIV1+mQQKftCQxbu74mUSq2nMrCdkpqRXq3Nzf9qncQMrv2Uh3FiMGTLjwaJICYi8+tJnytkRkwtUKa43ZWwEVWUGZtRwYbgrZ68Ds1qxbP8UC3VbrM48nAG53AJHlxBDe6hDg1gIOEZXuHNUc6L8+58LFtzTjZzCn/kfP4AGLaP7Q==</latexit>

~

A ⌘ A

µ
i dx

i
<latexit sha1_base64="FA3Bu6KikXUw2qkSp7HZSWlinnk=">AAACCXicbZC7TgJBFIZn8YZ4W7W0mQgmVmSXRkvQxhITuSQsbGaHA0yYvTgzSySbbW18FRsLjbH1Dex8GwfYQsE/meTLf87JmfN7EWdSWda3kVtb39jcym8Xdnb39g/Mw6OmDGNBoUFDHoq2RyRwFkBDMcWhHQkgvseh5Y2vZ/XWBIRkYXCnphF0fTIM2IBRorTlmrjkTIAmtRQ7cB+zCa71EsePUzdhaf+hx0quWbTK1lx4FewMiihT3TW/nH5IYx8CRTmRsmNbkeomRChGOaQFJ5YQETomQ+hoDIgPspvML0nxmXb6eBAK/QKF5+7viYT4Uk59T3f6RI3kcm1m/lfrxGpw2U1YEMUKArpYNIg5ViGexYL7TABVfKqBUMH0XzEdEUGo0uEVdAj28smr0KyUbc23lWL1Kosjj07QKTpHNrpAVXSD6qiBKHpEz+gVvRlPxovxbnwsWnNGNnOM/sj4/AEy5JoC</latexit><latexit sha1_base64="FA3Bu6KikXUw2qkSp7HZSWlinnk=">AAACCXicbZC7TgJBFIZn8YZ4W7W0mQgmVmSXRkvQxhITuSQsbGaHA0yYvTgzSySbbW18FRsLjbH1Dex8GwfYQsE/meTLf87JmfN7EWdSWda3kVtb39jcym8Xdnb39g/Mw6OmDGNBoUFDHoq2RyRwFkBDMcWhHQkgvseh5Y2vZ/XWBIRkYXCnphF0fTIM2IBRorTlmrjkTIAmtRQ7cB+zCa71EsePUzdhaf+hx0quWbTK1lx4FewMiihT3TW/nH5IYx8CRTmRsmNbkeomRChGOaQFJ5YQETomQ+hoDIgPspvML0nxmXb6eBAK/QKF5+7viYT4Uk59T3f6RI3kcm1m/lfrxGpw2U1YEMUKArpYNIg5ViGexYL7TABVfKqBUMH0XzEdEUGo0uEVdAj28smr0KyUbc23lWL1Kosjj07QKTpHNrpAVXSD6qiBKHpEz+gVvRlPxovxbnwsWnNGNnOM/sj4/AEy5JoC</latexit><latexit sha1_base64="FA3Bu6KikXUw2qkSp7HZSWlinnk=">AAACCXicbZC7TgJBFIZn8YZ4W7W0mQgmVmSXRkvQxhITuSQsbGaHA0yYvTgzSySbbW18FRsLjbH1Dex8GwfYQsE/meTLf87JmfN7EWdSWda3kVtb39jcym8Xdnb39g/Mw6OmDGNBoUFDHoq2RyRwFkBDMcWhHQkgvseh5Y2vZ/XWBIRkYXCnphF0fTIM2IBRorTlmrjkTIAmtRQ7cB+zCa71EsePUzdhaf+hx0quWbTK1lx4FewMiihT3TW/nH5IYx8CRTmRsmNbkeomRChGOaQFJ5YQETomQ+hoDIgPspvML0nxmXb6eBAK/QKF5+7viYT4Uk59T3f6RI3kcm1m/lfrxGpw2U1YEMUKArpYNIg5ViGexYL7TABVfKqBUMH0XzEdEUGo0uEVdAj28smr0KyUbc23lWL1Kosjj07QKTpHNrpAVXSD6qiBKHpEz+gVvRlPxovxbnwsWnNGNnOM/sj4/AEy5JoC</latexit><latexit sha1_base64="FA3Bu6KikXUw2qkSp7HZSWlinnk=">AAACCXicbZC7TgJBFIZn8YZ4W7W0mQgmVmSXRkvQxhITuSQsbGaHA0yYvTgzSySbbW18FRsLjbH1Dex8GwfYQsE/meTLf87JmfN7EWdSWda3kVtb39jcym8Xdnb39g/Mw6OmDGNBoUFDHoq2RyRwFkBDMcWhHQkgvseh5Y2vZ/XWBIRkYXCnphF0fTIM2IBRorTlmrjkTIAmtRQ7cB+zCa71EsePUzdhaf+hx0quWbTK1lx4FewMiihT3TW/nH5IYx8CRTmRsmNbkeomRChGOaQFJ5YQETomQ+hoDIgPspvML0nxmXb6eBAK/QKF5+7viYT4Uk59T3f6RI3kcm1m/lfrxGpw2U1YEMUKArpYNIg5ViGexYL7TABVfKqBUMH0XzEdEUGo0uEVdAj28smr0KyUbc23lWL1Kosjj07QKTpHNrpAVXSD6qiBKHpEz+gVvRlPxovxbnwsWnNGNnOM/sj4/AEy5JoC</latexit>

A ⌘ Aµ
⌫

<latexit sha1_base64="xTy6qofTAen8JkPkwhzFjQXG0VY=">AAACAHicbZC7TsMwFIadcivlFmBgYLFokZiqpAuMLSyMRaIXqQmR47qtVccJvlSqoiy8CgsDCLHyGGy8DW6bAVp+ydKn/5yj4/OHCaNSOc63VVhb39jcKm6Xdnb39g/sw6O2jLXApIVjFotuiCRhlJOWooqRbiIIikJGOuH4ZlbvTIiQNOb3apoQP0JDTgcUI2WswD6pNDzyqOkENh5SL9JZkHpcZ5XALjtVZy64Cm4OZZCrGdhfXj/GOiJcYYak7LlOovwUCUUxI1nJ05IkCI/RkPQMchQR6afzAzJ4bpw+HMTCPK7g3P09kaJIymkUms4IqZFcrs3M/2o9rQZXfkp5ohXheLFooBlUMZylAftUEKzY1ADCgpq/QjxCAmFlMiuZENzlk1ehXau6hu9q5fp1HkcRnIIzcAFccAnq4BY0QQtgkIFn8ArerCfrxXq3PhatBSufOQZ/ZH3+ADqClik=</latexit><latexit sha1_base64="xTy6qofTAen8JkPkwhzFjQXG0VY=">AAACAHicbZC7TsMwFIadcivlFmBgYLFokZiqpAuMLSyMRaIXqQmR47qtVccJvlSqoiy8CgsDCLHyGGy8DW6bAVp+ydKn/5yj4/OHCaNSOc63VVhb39jcKm6Xdnb39g/sw6O2jLXApIVjFotuiCRhlJOWooqRbiIIikJGOuH4ZlbvTIiQNOb3apoQP0JDTgcUI2WswD6pNDzyqOkENh5SL9JZkHpcZ5XALjtVZy64Cm4OZZCrGdhfXj/GOiJcYYak7LlOovwUCUUxI1nJ05IkCI/RkPQMchQR6afzAzJ4bpw+HMTCPK7g3P09kaJIymkUms4IqZFcrs3M/2o9rQZXfkp5ohXheLFooBlUMZylAftUEKzY1ADCgpq/QjxCAmFlMiuZENzlk1ehXau6hu9q5fp1HkcRnIIzcAFccAnq4BY0QQtgkIFn8ArerCfrxXq3PhatBSufOQZ/ZH3+ADqClik=</latexit><latexit sha1_base64="xTy6qofTAen8JkPkwhzFjQXG0VY=">AAACAHicbZC7TsMwFIadcivlFmBgYLFokZiqpAuMLSyMRaIXqQmR47qtVccJvlSqoiy8CgsDCLHyGGy8DW6bAVp+ydKn/5yj4/OHCaNSOc63VVhb39jcKm6Xdnb39g/sw6O2jLXApIVjFotuiCRhlJOWooqRbiIIikJGOuH4ZlbvTIiQNOb3apoQP0JDTgcUI2WswD6pNDzyqOkENh5SL9JZkHpcZ5XALjtVZy64Cm4OZZCrGdhfXj/GOiJcYYak7LlOovwUCUUxI1nJ05IkCI/RkPQMchQR6afzAzJ4bpw+HMTCPK7g3P09kaJIymkUms4IqZFcrs3M/2o9rQZXfkp5ohXheLFooBlUMZylAftUEKzY1ADCgpq/QjxCAmFlMiuZENzlk1ehXau6hu9q5fp1HkcRnIIzcAFccAnq4BY0QQtgkIFn8ArerCfrxXq3PhatBSufOQZ/ZH3+ADqClik=</latexit><latexit sha1_base64="xTy6qofTAen8JkPkwhzFjQXG0VY=">AAACAHicbZC7TsMwFIadcivlFmBgYLFokZiqpAuMLSyMRaIXqQmR47qtVccJvlSqoiy8CgsDCLHyGGy8DW6bAVp+ydKn/5yj4/OHCaNSOc63VVhb39jcKm6Xdnb39g/sw6O2jLXApIVjFotuiCRhlJOWooqRbiIIikJGOuH4ZlbvTIiQNOb3apoQP0JDTgcUI2WswD6pNDzyqOkENh5SL9JZkHpcZ5XALjtVZy64Cm4OZZCrGdhfXj/GOiJcYYak7LlOovwUCUUxI1nJ05IkCI/RkPQMchQR6afzAzJ4bpw+HMTCPK7g3P09kaJIymkUms4IqZFcrs3M/2o9rQZXfkp5ohXheLFooBlUMZylAftUEKzY1ADCgpq/QjxCAmFlMiuZENzlk1ehXau6hu9q5fp1HkcRnIIzcAFccAnq4BY0QQtgkIFn8ArerCfrxXq3PhatBSufOQZ/ZH3+ADqClik=</latexit>

J ⌘ Jµ
⌫

<latexit sha1_base64="dlRmPmcH3y5YqKt7W3XMVFFlAzc=">AAACAHicbZC7TsMwFIadcivlFmBgYLFokZiqpAuMFSyoU5HoRWpC5Lhua9Vxgi+VqigLr8LCAEKsPAYbb4PbZoCWX7L06T/n6Pj8YcKoVI7zbRXW1jc2t4rbpZ3dvf0D+/CoLWMtMGnhmMWiGyJJGOWkpahipJsIgqKQkU44vpnVOxMiJI35vZomxI/QkNMBxUgZK7BPKg2PPGo6gY2H1It0FqQe11klsMtO1ZkLroKbQxnkagb2l9ePsY4IV5ghKXuukyg/RUJRzEhW8rQkCcJjNCQ9gxxFRPrp/IAMnhunDwexMI8rOHd/T6QoknIahaYzQmokl2sz879aT6vBlZ9SnmhFOF4sGmgGVQxnacA+FQQrNjWAsKDmrxCPkEBYmcxKJgR3+eRVaNeqruG7Wrl+ncdRBKfgDFwAF1yCOrgFTdACGGTgGbyCN+vJerHerY9Fa8HKZ47BH1mfP1b8ljs=</latexit><latexit sha1_base64="dlRmPmcH3y5YqKt7W3XMVFFlAzc=">AAACAHicbZC7TsMwFIadcivlFmBgYLFokZiqpAuMFSyoU5HoRWpC5Lhua9Vxgi+VqigLr8LCAEKsPAYbb4PbZoCWX7L06T/n6Pj8YcKoVI7zbRXW1jc2t4rbpZ3dvf0D+/CoLWMtMGnhmMWiGyJJGOWkpahipJsIgqKQkU44vpnVOxMiJI35vZomxI/QkNMBxUgZK7BPKg2PPGo6gY2H1It0FqQe11klsMtO1ZkLroKbQxnkagb2l9ePsY4IV5ghKXuukyg/RUJRzEhW8rQkCcJjNCQ9gxxFRPrp/IAMnhunDwexMI8rOHd/T6QoknIahaYzQmokl2sz879aT6vBlZ9SnmhFOF4sGmgGVQxnacA+FQQrNjWAsKDmrxCPkEBYmcxKJgR3+eRVaNeqruG7Wrl+ncdRBKfgDFwAF1yCOrgFTdACGGTgGbyCN+vJerHerY9Fa8HKZ47BH1mfP1b8ljs=</latexit><latexit sha1_base64="dlRmPmcH3y5YqKt7W3XMVFFlAzc=">AAACAHicbZC7TsMwFIadcivlFmBgYLFokZiqpAuMFSyoU5HoRWpC5Lhua9Vxgi+VqigLr8LCAEKsPAYbb4PbZoCWX7L06T/n6Pj8YcKoVI7zbRXW1jc2t4rbpZ3dvf0D+/CoLWMtMGnhmMWiGyJJGOWkpahipJsIgqKQkU44vpnVOxMiJI35vZomxI/QkNMBxUgZK7BPKg2PPGo6gY2H1It0FqQe11klsMtO1ZkLroKbQxnkagb2l9ePsY4IV5ghKXuukyg/RUJRzEhW8rQkCcJjNCQ9gxxFRPrp/IAMnhunDwexMI8rOHd/T6QoknIahaYzQmokl2sz879aT6vBlZ9SnmhFOF4sGmgGVQxnacA+FQQrNjWAsKDmrxCPkEBYmcxKJgR3+eRVaNeqruG7Wrl+ncdRBKfgDFwAF1yCOrgFTdACGGTgGbyCN+vJerHerY9Fa8HKZ47BH1mfP1b8ljs=</latexit><latexit sha1_base64="dlRmPmcH3y5YqKt7W3XMVFFlAzc=">AAACAHicbZC7TsMwFIadcivlFmBgYLFokZiqpAuMFSyoU5HoRWpC5Lhua9Vxgi+VqigLr8LCAEKsPAYbb4PbZoCWX7L06T/n6Pj8YcKoVI7zbRXW1jc2t4rbpZ3dvf0D+/CoLWMtMGnhmMWiGyJJGOWkpahipJsIgqKQkU44vpnVOxMiJI35vZomxI/QkNMBxUgZK7BPKg2PPGo6gY2H1It0FqQe11klsMtO1ZkLroKbQxnkagb2l9ePsY4IV5ghKXuukyg/RUJRzEhW8rQkCcJjNCQ9gxxFRPrp/IAMnhunDwexMI8rOHd/T6QoknIahaYzQmokl2sz879aT6vBlZ9SnmhFOF4sGmgGVQxnacA+FQQrNjWAsKDmrxCPkEBYmcxKJgR3+eRVaNeqruG7Wrl+ncdRBKfgDFwAF1yCOrgFTdACGGTgGbyCN+vJerHerY9Fa8HKZ47BH1mfP1b8ljs=</latexit>

~

J ⌘ J

µ
i dx

i
<latexit sha1_base64="qlGpBWnjilpmLKqtFr9GqOcD+WI=">AAACCHicbZC7TgJBFIZnvSLeVi0tnAgmVmSXRkuijaHCRC4JC5vZ4QATZi/OzBLJZksbX8XGQmNsfQQ738YBtlDwTyb58p9zcub8XsSZVJb1baysrq1vbOa28ts7u3v75sFhQ4axoFCnIQ9FyyMSOAugrpji0IoEEN/j0PRG19N6cwxCsjC4U5MIOj4ZBKzPKFHacs2TojMGmlRTB+5jNsbVbuL4ceomLO09dFnRNQtWyZoJL4OdQQFlqrnml9MLaexDoCgnUrZtK1KdhAjFKIc078QSIkJHZABtjQHxQXaS2SEpPtNOD/dDoV+g8Mz9PZEQX8qJ7+lOn6ihXKxNzf9q7Vj1LzsJC6JYQUDni/oxxyrE01Rwjwmgik80ECqY/iumQyIIVTq7vA7BXjx5GRrlkq35tlyoXGVx5NAxOkXnyEYXqIJuUA3VEUWP6Bm9ojfjyXgx3o2PeeuKkc0coT8yPn8A8+aZ6g==</latexit><latexit sha1_base64="qlGpBWnjilpmLKqtFr9GqOcD+WI=">AAACCHicbZC7TgJBFIZnvSLeVi0tnAgmVmSXRkuijaHCRC4JC5vZ4QATZi/OzBLJZksbX8XGQmNsfQQ738YBtlDwTyb58p9zcub8XsSZVJb1baysrq1vbOa28ts7u3v75sFhQ4axoFCnIQ9FyyMSOAugrpji0IoEEN/j0PRG19N6cwxCsjC4U5MIOj4ZBKzPKFHacs2TojMGmlRTB+5jNsbVbuL4ceomLO09dFnRNQtWyZoJL4OdQQFlqrnml9MLaexDoCgnUrZtK1KdhAjFKIc078QSIkJHZABtjQHxQXaS2SEpPtNOD/dDoV+g8Mz9PZEQX8qJ7+lOn6ihXKxNzf9q7Vj1LzsJC6JYQUDni/oxxyrE01Rwjwmgik80ECqY/iumQyIIVTq7vA7BXjx5GRrlkq35tlyoXGVx5NAxOkXnyEYXqIJuUA3VEUWP6Bm9ojfjyXgx3o2PeeuKkc0coT8yPn8A8+aZ6g==</latexit><latexit sha1_base64="qlGpBWnjilpmLKqtFr9GqOcD+WI=">AAACCHicbZC7TgJBFIZnvSLeVi0tnAgmVmSXRkuijaHCRC4JC5vZ4QATZi/OzBLJZksbX8XGQmNsfQQ738YBtlDwTyb58p9zcub8XsSZVJb1baysrq1vbOa28ts7u3v75sFhQ4axoFCnIQ9FyyMSOAugrpji0IoEEN/j0PRG19N6cwxCsjC4U5MIOj4ZBKzPKFHacs2TojMGmlRTB+5jNsbVbuL4ceomLO09dFnRNQtWyZoJL4OdQQFlqrnml9MLaexDoCgnUrZtK1KdhAjFKIc078QSIkJHZABtjQHxQXaS2SEpPtNOD/dDoV+g8Mz9PZEQX8qJ7+lOn6ihXKxNzf9q7Vj1LzsJC6JYQUDni/oxxyrE01Rwjwmgik80ECqY/iumQyIIVTq7vA7BXjx5GRrlkq35tlyoXGVx5NAxOkXnyEYXqIJuUA3VEUWP6Bm9ojfjyXgx3o2PeeuKkc0coT8yPn8A8+aZ6g==</latexit><latexit sha1_base64="qlGpBWnjilpmLKqtFr9GqOcD+WI=">AAACCHicbZC7TgJBFIZnvSLeVi0tnAgmVmSXRkuijaHCRC4JC5vZ4QATZi/OzBLJZksbX8XGQmNsfQQ738YBtlDwTyb58p9zcub8XsSZVJb1baysrq1vbOa28ts7u3v75sFhQ4axoFCnIQ9FyyMSOAugrpji0IoEEN/j0PRG19N6cwxCsjC4U5MIOj4ZBKzPKFHacs2TojMGmlRTB+5jNsbVbuL4ceomLO09dFnRNQtWyZoJL4OdQQFlqrnml9MLaexDoCgnUrZtK1KdhAjFKIc078QSIkJHZABtjQHxQXaS2SEpPtNOD/dDoV+g8Mz9PZEQX8qJ7+lOn6ihXKxNzf9q7Vj1LzsJC6JYQUDni/oxxyrE01Rwjwmgik80ECqY/iumQyIIVTq7vA7BXjx5GRrlkq35tlyoXGVx5NAxOkXnyEYXqIJuUA3VEUWP6Bm9ojfjyXgx3o2PeeuKkc0coT8yPn8A8+aZ6g==</latexit>

�̃ ⌘ �̃µ
⌫idx

i
<latexit sha1_base64="RtZ2Zo+hY051E4pfSzdqglTzeR0=">AAACInicbZC5TgMxEIa9nCFcAUoaiwSJKtqlAboICiiDRA4pGyKvdwIWtnfxERGt9lloeBUaChBQIfEwOEfB9UuWPv0zo/H8UcqZNr7/4c3Mzs0vLBaWissrq2vrpY3Npk6sotCgCU9UOyIaOJPQMMxwaKcKiIg4tKKbk1G9NQClWSIvzDCFriBXkvUZJcZZvdJRJTSMx5CFp0QIkodwa9kA/zQvs1DYvJeF0mKWx3eXGcsrvVLZr/pj4b8QTKGMpqr3Sm9hnFArQBrKidadwE9NNyPKMMohL4ZWQ0roDbmCjkNJBOhuNj4xx7vOiXE/Ue5Jg8fu94mMCK2HInKdgphr/bs2Mv+rdazpH3YzJlNrQNLJor7l2CR4lBeOmQJq+NABoYq5v2J6TRShxqVadCEEv0/+C839auD4fL9cO57GUUDbaAftoQAdoBo6Q3XUQBTdo0f0jF68B+/Je/XeJ60z3nRmC/2Q9/kFYF2laQ==</latexit><latexit sha1_base64="RtZ2Zo+hY051E4pfSzdqglTzeR0=">AAACInicbZC5TgMxEIa9nCFcAUoaiwSJKtqlAboICiiDRA4pGyKvdwIWtnfxERGt9lloeBUaChBQIfEwOEfB9UuWPv0zo/H8UcqZNr7/4c3Mzs0vLBaWissrq2vrpY3Npk6sotCgCU9UOyIaOJPQMMxwaKcKiIg4tKKbk1G9NQClWSIvzDCFriBXkvUZJcZZvdJRJTSMx5CFp0QIkodwa9kA/zQvs1DYvJeF0mKWx3eXGcsrvVLZr/pj4b8QTKGMpqr3Sm9hnFArQBrKidadwE9NNyPKMMohL4ZWQ0roDbmCjkNJBOhuNj4xx7vOiXE/Ue5Jg8fu94mMCK2HInKdgphr/bs2Mv+rdazpH3YzJlNrQNLJor7l2CR4lBeOmQJq+NABoYq5v2J6TRShxqVadCEEv0/+C839auD4fL9cO57GUUDbaAftoQAdoBo6Q3XUQBTdo0f0jF68B+/Je/XeJ60z3nRmC/2Q9/kFYF2laQ==</latexit><latexit sha1_base64="RtZ2Zo+hY051E4pfSzdqglTzeR0=">AAACInicbZC5TgMxEIa9nCFcAUoaiwSJKtqlAboICiiDRA4pGyKvdwIWtnfxERGt9lloeBUaChBQIfEwOEfB9UuWPv0zo/H8UcqZNr7/4c3Mzs0vLBaWissrq2vrpY3Npk6sotCgCU9UOyIaOJPQMMxwaKcKiIg4tKKbk1G9NQClWSIvzDCFriBXkvUZJcZZvdJRJTSMx5CFp0QIkodwa9kA/zQvs1DYvJeF0mKWx3eXGcsrvVLZr/pj4b8QTKGMpqr3Sm9hnFArQBrKidadwE9NNyPKMMohL4ZWQ0roDbmCjkNJBOhuNj4xx7vOiXE/Ue5Jg8fu94mMCK2HInKdgphr/bs2Mv+rdazpH3YzJlNrQNLJor7l2CR4lBeOmQJq+NABoYq5v2J6TRShxqVadCEEv0/+C839auD4fL9cO57GUUDbaAftoQAdoBo6Q3XUQBTdo0f0jF68B+/Je/XeJ60z3nRmC/2Q9/kFYF2laQ==</latexit><latexit sha1_base64="RtZ2Zo+hY051E4pfSzdqglTzeR0=">AAACInicbZC5TgMxEIa9nCFcAUoaiwSJKtqlAboICiiDRA4pGyKvdwIWtnfxERGt9lloeBUaChBQIfEwOEfB9UuWPv0zo/H8UcqZNr7/4c3Mzs0vLBaWissrq2vrpY3Npk6sotCgCU9UOyIaOJPQMMxwaKcKiIg4tKKbk1G9NQClWSIvzDCFriBXkvUZJcZZvdJRJTSMx5CFp0QIkodwa9kA/zQvs1DYvJeF0mKWx3eXGcsrvVLZr/pj4b8QTKGMpqr3Sm9hnFArQBrKidadwE9NNyPKMMohL4ZWQ0roDbmCjkNJBOhuNj4xx7vOiXE/Ue5Jg8fu94mMCK2HInKdgphr/bs2Mv+rdazpH3YzJlNrQNLJor7l2CR4lBeOmQJq+NABoYq5v2J6TRShxqVadCEEv0/+C839auD4fL9cO57GUUDbaAftoQAdoBo6Q3XUQBTdo0f0jF68B+/Je/XeJ60z3nRmC/2Q9/kFYF2laQ==</latexit>

dJ = Curl(J)
<latexit sha1_base64="BXz9by2/ViWKfNgVuxBUquKEXQk=">AAAB9HicbZDNTgIxFIXv4B/iH+rSTSOY4IbMsNGNCZGNYYWJIAlMSKfTgYZOZ2w7JGTCc7hxoTFufRh3vo0FZqHgSZp8Offe3NvjxZwpbdvfVm5jc2t7J79b2Ns/ODwqHp90VJRIQtsk4pHselhRzgRta6Y57caS4tDj9NEbN+b1xwmVikXiQU9j6oZ4KFjACNbGcss+at40EskrzcvyoFiyq/ZCaB2cDEqQqTUofvX9iCQhFZpwrFTPsWPtplhqRjidFfqJojEmYzykPYMCh1S56eLoGbowjo+CSJonNFq4vydSHCo1DT3TGWI9Uqu1uflfrZfo4NpNmYgTTQVZLgoSjnSE5gkgn0lKNJ8awEQycysiIywx0SanggnBWf3yOnRqVcfwfa1Uv83iyMMZnEMFHLiCOtxBC9pA4Ame4RXerIn1Yr1bH8vWnJXNnMIfWZ8/VNiQfg==</latexit><latexit sha1_base64="BXz9by2/ViWKfNgVuxBUquKEXQk=">AAAB9HicbZDNTgIxFIXv4B/iH+rSTSOY4IbMsNGNCZGNYYWJIAlMSKfTgYZOZ2w7JGTCc7hxoTFufRh3vo0FZqHgSZp8Offe3NvjxZwpbdvfVm5jc2t7J79b2Ns/ODwqHp90VJRIQtsk4pHselhRzgRta6Y57caS4tDj9NEbN+b1xwmVikXiQU9j6oZ4KFjACNbGcss+at40EskrzcvyoFiyq/ZCaB2cDEqQqTUofvX9iCQhFZpwrFTPsWPtplhqRjidFfqJojEmYzykPYMCh1S56eLoGbowjo+CSJonNFq4vydSHCo1DT3TGWI9Uqu1uflfrZfo4NpNmYgTTQVZLgoSjnSE5gkgn0lKNJ8awEQycysiIywx0SanggnBWf3yOnRqVcfwfa1Uv83iyMMZnEMFHLiCOtxBC9pA4Ame4RXerIn1Yr1bH8vWnJXNnMIfWZ8/VNiQfg==</latexit><latexit sha1_base64="BXz9by2/ViWKfNgVuxBUquKEXQk=">AAAB9HicbZDNTgIxFIXv4B/iH+rSTSOY4IbMsNGNCZGNYYWJIAlMSKfTgYZOZ2w7JGTCc7hxoTFufRh3vo0FZqHgSZp8Offe3NvjxZwpbdvfVm5jc2t7J79b2Ns/ODwqHp90VJRIQtsk4pHselhRzgRta6Y57caS4tDj9NEbN+b1xwmVikXiQU9j6oZ4KFjACNbGcss+at40EskrzcvyoFiyq/ZCaB2cDEqQqTUofvX9iCQhFZpwrFTPsWPtplhqRjidFfqJojEmYzykPYMCh1S56eLoGbowjo+CSJonNFq4vydSHCo1DT3TGWI9Uqu1uflfrZfo4NpNmYgTTQVZLgoSjnSE5gkgn0lKNJ8awEQycysiIywx0SanggnBWf3yOnRqVcfwfa1Uv83iyMMZnEMFHLiCOtxBC9pA4Ame4RXerIn1Yr1bH8vWnJXNnMIfWZ8/VNiQfg==</latexit><latexit sha1_base64="BXz9by2/ViWKfNgVuxBUquKEXQk=">AAAB9HicbZDNTgIxFIXv4B/iH+rSTSOY4IbMsNGNCZGNYYWJIAlMSKfTgYZOZ2w7JGTCc7hxoTFufRh3vo0FZqHgSZp8Offe3NvjxZwpbdvfVm5jc2t7J79b2Ns/ODwqHp90VJRIQtsk4pHselhRzgRta6Y57caS4tDj9NEbN+b1xwmVikXiQU9j6oZ4KFjACNbGcss+at40EskrzcvyoFiyq/ZCaB2cDEqQqTUofvX9iCQhFZpwrFTPsWPtplhqRjidFfqJojEmYzykPYMCh1S56eLoGbowjo+CSJonNFq4vydSHCo1DT3TGWI9Uqu1uflfrZfo4NpNmYgTTQVZLgoSjnSE5gkgn0lKNJ8awEQycysiIywx0SanggnBWf3yOnRqVcfwfa1Uv83iyMMZnEMFHLiCOtxBC9pA4Ame4RXerIn1Yr1bH8vWnJXNnMIfWZ8/VNiQfg==</latexit>

dA = Curl(A)
<latexit sha1_base64="Q3A5F1C/3ama5UC0BrL+XRaOLjQ=">AAAB9HicbZDNTgIxFIXv4B/iH+rSTSOY4IbMsNGNCcjGJSaCJDAhnU4HGjqdse2QkAnP4caFxrj1Ydz5NhaYhYInafLl3Htzb48Xc6a0bX9buY3Nre2d/G5hb//g8Kh4fNJRUSIJbZOIR7LrYUU5E7Stmea0G0uKQ4/TR2/cnNcfJ1QqFokHPY2pG+KhYAEjWBvLLfuocdNMJK80LsuDYsmu2guhdXAyKEGm1qD41fcjkoRUaMKxUj3HjrWbYqkZ4XRW6CeKxpiM8ZD2DAocUuWmi6Nn6MI4PgoiaZ7QaOH+nkhxqNQ09ExniPVIrdbm5n+1XqKDazdlIk40FWS5KEg40hGaJ4B8JinRfGoAE8nMrYiMsMREm5wKJgRn9cvr0KlVHcP3tVL9NosjD2dwDhVw4ArqcActaAOBJ3iGV3izJtaL9W59LFtzVjZzCn9kff4AOS2QbA==</latexit><latexit sha1_base64="Q3A5F1C/3ama5UC0BrL+XRaOLjQ=">AAAB9HicbZDNTgIxFIXv4B/iH+rSTSOY4IbMsNGNCcjGJSaCJDAhnU4HGjqdse2QkAnP4caFxrj1Ydz5NhaYhYInafLl3Htzb48Xc6a0bX9buY3Nre2d/G5hb//g8Kh4fNJRUSIJbZOIR7LrYUU5E7Stmea0G0uKQ4/TR2/cnNcfJ1QqFokHPY2pG+KhYAEjWBvLLfuocdNMJK80LsuDYsmu2guhdXAyKEGm1qD41fcjkoRUaMKxUj3HjrWbYqkZ4XRW6CeKxpiM8ZD2DAocUuWmi6Nn6MI4PgoiaZ7QaOH+nkhxqNQ09ExniPVIrdbm5n+1XqKDazdlIk40FWS5KEg40hGaJ4B8JinRfGoAE8nMrYiMsMREm5wKJgRn9cvr0KlVHcP3tVL9NosjD2dwDhVw4ArqcActaAOBJ3iGV3izJtaL9W59LFtzVjZzCn9kff4AOS2QbA==</latexit><latexit sha1_base64="Q3A5F1C/3ama5UC0BrL+XRaOLjQ=">AAAB9HicbZDNTgIxFIXv4B/iH+rSTSOY4IbMsNGNCcjGJSaCJDAhnU4HGjqdse2QkAnP4caFxrj1Ydz5NhaYhYInafLl3Htzb48Xc6a0bX9buY3Nre2d/G5hb//g8Kh4fNJRUSIJbZOIR7LrYUU5E7Stmea0G0uKQ4/TR2/cnNcfJ1QqFokHPY2pG+KhYAEjWBvLLfuocdNMJK80LsuDYsmu2guhdXAyKEGm1qD41fcjkoRUaMKxUj3HjrWbYqkZ4XRW6CeKxpiM8ZD2DAocUuWmi6Nn6MI4PgoiaZ7QaOH+nkhxqNQ09ExniPVIrdbm5n+1XqKDazdlIk40FWS5KEg40hGaJ4B8JinRfGoAE8nMrYiMsMREm5wKJgRn9cvr0KlVHcP3tVL9NosjD2dwDhVw4ArqcActaAOBJ3iGV3izJtaL9W59LFtzVjZzCn9kff4AOS2QbA==</latexit><latexit sha1_base64="Q3A5F1C/3ama5UC0BrL+XRaOLjQ=">AAAB9HicbZDNTgIxFIXv4B/iH+rSTSOY4IbMsNGNCcjGJSaCJDAhnU4HGjqdse2QkAnP4caFxrj1Ydz5NhaYhYInafLl3Htzb48Xc6a0bX9buY3Nre2d/G5hb//g8Kh4fNJRUSIJbZOIR7LrYUU5E7Stmea0G0uKQ4/TR2/cnNcfJ1QqFokHPY2pG+KhYAEjWBvLLfuocdNMJK80LsuDYsmu2guhdXAyKEGm1qD41fcjkoRUaMKxUj3HjrWbYqkZ4XRW6CeKxpiM8ZD2DAocUuWmi6Nn6MI4PgoiaZ7QaOH+nkhxqNQ09ExniPVIrdbm5n+1XqKDazdlIk40FWS5KEg40hGaJ4B8JinRfGoAE8nMrYiMsMREm5wKJgRn9cvr0KlVHcP3tVL9NosjD2dwDhVw4ArqcActaAOBJ3iGV3izJtaL9W59LFtzVjZzCn9kff4AOS2QbA==</latexit>

 The integrability condition for       is: Curl(J) = 0
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J
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We introduce two new operations on matrix 
valued differential forms:

�!
div(!)↵ ⌘

nX

l=1

@l

�
(!↵

l )i1,,,ik
�
dx

i1 ^ ... ^ dx

ik
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(“take divergence in each component to create a 
vector valued form out of matrix valued form”)

hA ;Biµ⌫ ⌘
X

i1<...<ik

Aµ
� i1...ik

B�
⌫ i1...ik
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(“creates a matrix valued 0-form out of the 
``inner product’’ of two matrix valued k-forms”)



The RT-equations:



The RT-equations:

free to be chosen



The gauge freedom in the RT-equations is the 
freedom to choose   , together with the freedom 
to choose the boundary conditions in the           
�̃ and A
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equations…

v
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Then

solves the Riemann-flat condition.

�̃0 = �+ J�1dJ
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Theorem (RT):  The converse also holds:

If there exists a coordinate transformation 
which smooths the connection,    

Then the Jacobian together with the smoothed 
out connection solve the RT-equations for 
some A.



Conclude:   The existence of a 
coordinate transformation which 
smooths a non-optimal connection 
by one order reduces to proving
an existence theorem for the
RT-equations, with
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Existence for the 
RT-equations

“Optimal metric regularity in General Relativity 
follows from the RT-equations by elliptic regularity 
theory in Lp-spaces”

Moritz Reintjes, Blake Temple
https://arxiv.org/abs/1808.06455

https://arxiv.org/search/gr-qc?searchtype=author&query=Reintjes%2C+M
https://arxiv.org/search/gr-qc?searchtype=author&query=Temple,+B
https://arxiv.org/abs/1808.06455


Theorem (RT): Assume �, d� 2 W

m,p
(⌦)

for m � 1, p > n � 2 in some coordinate

system x. Then for each q 2 ⌦ there exists

a solution (

˜

�, J, A) of the RT-equations

defined in a neighborhood ⌦q of q such that
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�̃ 2 Wm+1,p(⌦q), J 2 Wm+1,p(⌦q), A 2 Wm,p(⌦q).
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Our First Existence Theorem:



Main Steps in the 
Derivation of the 

RT-equations



Start with the Riemann-flat condition:

Riem(�+ �̃) = 0
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d�̃ = d�+ (�� �̃) ^ (�� �̃)
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This can be viewed as an equation for d�̃
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Start with the Riemann-flat condition:

Riem(�+ �̃) = 0
<latexit sha1_base64="4JJoRA9shpS37QPaThd581qMC7M=">AAACDHicbVDLSgMxFM3UV62vqks3wVaoCGWmG90IRRe6rGIf0BlKJr3ThiYzQ5IRytAPcOOvuHGhiFs/wJ1/Y6btQqsHAifnnEtyjx9zprRtf1m5peWV1bX8emFjc2t7p7i711JRIik0acQj2fGJAs5CaGqmOXRiCUT4HNr+6DLz2/cgFYvCOz2OwRNkELKAUaKN1CuWyrcMRMW9IkKQE1cz3od0dpscn9tljHHBpOyqPQX+S5w5KaE5Gr3ip9uPaCIg1JQTpbqOHWsvJVIzymFScBMFMaEjMoCuoSERoLx0uswEHxmlj4NImhNqPFV/TqREKDUWvkkKoodq0cvE/7xuooMzL2VhnGgI6eyhIOFYRzhrBveZBKr52BBCJTN/xXRIJKHa9JeV4Cyu/Je0alXH8JtaqX4xryOPDtAhqiAHnaI6ukYN1EQUPaAn9IJerUfr2Xqz3mfRnDWf2Ue/YH18AyElmRM=</latexit><latexit sha1_base64="4JJoRA9shpS37QPaThd581qMC7M=">AAACDHicbVDLSgMxFM3UV62vqks3wVaoCGWmG90IRRe6rGIf0BlKJr3ThiYzQ5IRytAPcOOvuHGhiFs/wJ1/Y6btQqsHAifnnEtyjx9zprRtf1m5peWV1bX8emFjc2t7p7i711JRIik0acQj2fGJAs5CaGqmOXRiCUT4HNr+6DLz2/cgFYvCOz2OwRNkELKAUaKN1CuWyrcMRMW9IkKQE1cz3od0dpscn9tljHHBpOyqPQX+S5w5KaE5Gr3ip9uPaCIg1JQTpbqOHWsvJVIzymFScBMFMaEjMoCuoSERoLx0uswEHxmlj4NImhNqPFV/TqREKDUWvkkKoodq0cvE/7xuooMzL2VhnGgI6eyhIOFYRzhrBveZBKr52BBCJTN/xXRIJKHa9JeV4Cyu/Je0alXH8JtaqX4xryOPDtAhqiAHnaI6ukYN1EQUPaAn9IJerUfr2Xqz3mfRnDWf2Ue/YH18AyElmRM=</latexit><latexit sha1_base64="4JJoRA9shpS37QPaThd581qMC7M=">AAACDHicbVDLSgMxFM3UV62vqks3wVaoCGWmG90IRRe6rGIf0BlKJr3ThiYzQ5IRytAPcOOvuHGhiFs/wJ1/Y6btQqsHAifnnEtyjx9zprRtf1m5peWV1bX8emFjc2t7p7i711JRIik0acQj2fGJAs5CaGqmOXRiCUT4HNr+6DLz2/cgFYvCOz2OwRNkELKAUaKN1CuWyrcMRMW9IkKQE1cz3od0dpscn9tljHHBpOyqPQX+S5w5KaE5Gr3ip9uPaCIg1JQTpbqOHWsvJVIzymFScBMFMaEjMoCuoSERoLx0uswEHxmlj4NImhNqPFV/TqREKDUWvkkKoodq0cvE/7xuooMzL2VhnGgI6eyhIOFYRzhrBveZBKr52BBCJTN/xXRIJKHa9JeV4Cyu/Je0alXH8JtaqX4xryOPDtAhqiAHnaI6ukYN1EQUPaAn9IJerUfr2Xqz3mfRnDWf2Ue/YH18AyElmRM=</latexit><latexit sha1_base64="4JJoRA9shpS37QPaThd581qMC7M=">AAACDHicbVDLSgMxFM3UV62vqks3wVaoCGWmG90IRRe6rGIf0BlKJr3ThiYzQ5IRytAPcOOvuHGhiFs/wJ1/Y6btQqsHAifnnEtyjx9zprRtf1m5peWV1bX8emFjc2t7p7i711JRIik0acQj2fGJAs5CaGqmOXRiCUT4HNr+6DLz2/cgFYvCOz2OwRNkELKAUaKN1CuWyrcMRMW9IkKQE1cz3od0dpscn9tljHHBpOyqPQX+S5w5KaE5Gr3ip9uPaCIg1JQTpbqOHWsvJVIzymFScBMFMaEjMoCuoSERoLx0uswEHxmlj4NImhNqPFV/TqREKDUWvkkKoodq0cvE/7xuooMzL2VhnGgI6eyhIOFYRzhrBveZBKr52BBCJTN/xXRIJKHa9JeV4Cyu/Je0alXH8JtaqX4xryOPDtAhqiAHnaI6ukYN1EQUPaAn9IJerUfr2Xqz3mfRnDWf2Ue/YH18AyElmRM=</latexit>

d�̃ = d�+ (�� �̃) ^ (�� �̃)
<latexit sha1_base64="0njvki0hrLAxyOqNEkZB/toEEA4=">AAACN3icdZDLSsNAFIYn9VbrrerSTbAVKqIk3ehGKLrQlVSwF2hCmUxO26EzSZiZKCX0rdz4Gu5040IRt76B06YL2+qBYT7+/xxmzu9FjEplWS9GZmFxaXklu5pbW9/Y3Mpv79RlGAsCNRKyUDQ9LIHRAGqKKgbNSADmHoOG178c+Y17EJKGwZ0aROBy3A1ohxKstNTO3xR9R1HmQ+JcYc7x8NxP4aiU3sfT9qHzAH4X/jGL7XzBOrHGZc6DPYECmlS1nX92/JDEHAJFGJayZVuRchMsFCUMhjknlhBh0sddaGkMMAfpJuO9h+aBVnyzEwp9AmWO1d8TCeZSDrinOzlWPTnrjcS/vFasOmduQoMoVhCQ9KFOzEwVmqMQTZ8KIIoNNGAiqP6rSXpYYKJ01Dkdgj278jzUyye25ttyoXIxiSOL9tA+KiEbnaIKukZVVEMEPaJX9I4+jCfjzfg0vtLWjDGZ2UVTZXz/AG73rD0=</latexit><latexit sha1_base64="0njvki0hrLAxyOqNEkZB/toEEA4=">AAACN3icdZDLSsNAFIYn9VbrrerSTbAVKqIk3ehGKLrQlVSwF2hCmUxO26EzSZiZKCX0rdz4Gu5040IRt76B06YL2+qBYT7+/xxmzu9FjEplWS9GZmFxaXklu5pbW9/Y3Mpv79RlGAsCNRKyUDQ9LIHRAGqKKgbNSADmHoOG178c+Y17EJKGwZ0aROBy3A1ohxKstNTO3xR9R1HmQ+JcYc7x8NxP4aiU3sfT9qHzAH4X/jGL7XzBOrHGZc6DPYECmlS1nX92/JDEHAJFGJayZVuRchMsFCUMhjknlhBh0sddaGkMMAfpJuO9h+aBVnyzEwp9AmWO1d8TCeZSDrinOzlWPTnrjcS/vFasOmduQoMoVhCQ9KFOzEwVmqMQTZ8KIIoNNGAiqP6rSXpYYKJ01Dkdgj278jzUyye25ttyoXIxiSOL9tA+KiEbnaIKukZVVEMEPaJX9I4+jCfjzfg0vtLWjDGZ2UVTZXz/AG73rD0=</latexit><latexit sha1_base64="0njvki0hrLAxyOqNEkZB/toEEA4=">AAACN3icdZDLSsNAFIYn9VbrrerSTbAVKqIk3ehGKLrQlVSwF2hCmUxO26EzSZiZKCX0rdz4Gu5040IRt76B06YL2+qBYT7+/xxmzu9FjEplWS9GZmFxaXklu5pbW9/Y3Mpv79RlGAsCNRKyUDQ9LIHRAGqKKgbNSADmHoOG178c+Y17EJKGwZ0aROBy3A1ohxKstNTO3xR9R1HmQ+JcYc7x8NxP4aiU3sfT9qHzAH4X/jGL7XzBOrHGZc6DPYECmlS1nX92/JDEHAJFGJayZVuRchMsFCUMhjknlhBh0sddaGkMMAfpJuO9h+aBVnyzEwp9AmWO1d8TCeZSDrinOzlWPTnrjcS/vFasOmduQoMoVhCQ9KFOzEwVmqMQTZ8KIIoNNGAiqP6rSXpYYKJ01Dkdgj278jzUyye25ttyoXIxiSOL9tA+KiEbnaIKukZVVEMEPaJX9I4+jCfjzfg0vtLWjDGZ2UVTZXz/AG73rD0=</latexit><latexit sha1_base64="0njvki0hrLAxyOqNEkZB/toEEA4=">AAACN3icdZDLSsNAFIYn9VbrrerSTbAVKqIk3ehGKLrQlVSwF2hCmUxO26EzSZiZKCX0rdz4Gu5040IRt76B06YL2+qBYT7+/xxmzu9FjEplWS9GZmFxaXklu5pbW9/Y3Mpv79RlGAsCNRKyUDQ9LIHRAGqKKgbNSADmHoOG178c+Y17EJKGwZ0aROBy3A1ohxKstNTO3xR9R1HmQ+JcYc7x8NxP4aiU3sfT9qHzAH4X/jGL7XzBOrHGZc6DPYECmlS1nX92/JDEHAJFGJayZVuRchMsFCUMhjknlhBh0sddaGkMMAfpJuO9h+aBVnyzEwp9AmWO1d8TCeZSDrinOzlWPTnrjcS/vFasOmduQoMoVhCQ9KFOzEwVmqMQTZ8KIIoNNGAiqP6rSXpYYKJ01Dkdgj278jzUyye25ttyoXIxiSOL9tA+KiEbnaIKukZVVEMEPaJX9I4+jCfjzfg0vtLWjDGZ2UVTZXz/AG73rD0=</latexit>

This can be viewed as an equation for d�̃
<latexit sha1_base64="bv0ieOZd4019aReS0e/6PNUzH0Y=">AAAB+nicbZC9TsMwFIVvyl8pfymMLBYtElOVdIGxggHGItEWqYkqx3Faq3YS2Q6oCn0UFgYQYuVJ2Hgb3DYDtBzJ0qdz79W9PkHKmdKO822V1tY3NrfK25Wd3b39A7t62FVJJgntkIQn8j7AinIW045mmtP7VFIsAk57wfhqVu89UKlYEt/pSUp9gYcxixjB2lgDu1oPPc14SHPvGguBp/WBXXMazlxoFdwCalCoPbC/vDAhmaCxJhwr1XedVPs5lpoRTqcVL1M0xWSMh7RvMMaCKj+fnz5Fp8YJUZRI82KN5u7viRwLpSYiMJ0C65Fars3M/2r9TEcXfs7iNNM0JotFUcaRTtAsBxQySYnmEwOYSGZuRWSEJSbapFUxIbjLX16FbrPhGr5t1lqXRRxlOIYTOAMXzqEFN9CGDhB4hGd4hTfryXqx3q2PRWvJKmaO4I+szx+8iJOk</latexit><latexit sha1_base64="bv0ieOZd4019aReS0e/6PNUzH0Y=">AAAB+nicbZC9TsMwFIVvyl8pfymMLBYtElOVdIGxggHGItEWqYkqx3Faq3YS2Q6oCn0UFgYQYuVJ2Hgb3DYDtBzJ0qdz79W9PkHKmdKO822V1tY3NrfK25Wd3b39A7t62FVJJgntkIQn8j7AinIW045mmtP7VFIsAk57wfhqVu89UKlYEt/pSUp9gYcxixjB2lgDu1oPPc14SHPvGguBp/WBXXMazlxoFdwCalCoPbC/vDAhmaCxJhwr1XedVPs5lpoRTqcVL1M0xWSMh7RvMMaCKj+fnz5Fp8YJUZRI82KN5u7viRwLpSYiMJ0C65Fars3M/2r9TEcXfs7iNNM0JotFUcaRTtAsBxQySYnmEwOYSGZuRWSEJSbapFUxIbjLX16FbrPhGr5t1lqXRRxlOIYTOAMXzqEFN9CGDhB4hGd4hTfryXqx3q2PRWvJKmaO4I+szx+8iJOk</latexit><latexit sha1_base64="bv0ieOZd4019aReS0e/6PNUzH0Y=">AAAB+nicbZC9TsMwFIVvyl8pfymMLBYtElOVdIGxggHGItEWqYkqx3Faq3YS2Q6oCn0UFgYQYuVJ2Hgb3DYDtBzJ0qdz79W9PkHKmdKO822V1tY3NrfK25Wd3b39A7t62FVJJgntkIQn8j7AinIW045mmtP7VFIsAk57wfhqVu89UKlYEt/pSUp9gYcxixjB2lgDu1oPPc14SHPvGguBp/WBXXMazlxoFdwCalCoPbC/vDAhmaCxJhwr1XedVPs5lpoRTqcVL1M0xWSMh7RvMMaCKj+fnz5Fp8YJUZRI82KN5u7viRwLpSYiMJ0C65Fars3M/2r9TEcXfs7iNNM0JotFUcaRTtAsBxQySYnmEwOYSGZuRWSEJSbapFUxIbjLX16FbrPhGr5t1lqXRRxlOIYTOAMXzqEFN9CGDhB4hGd4hTfryXqx3q2PRWvJKmaO4I+szx+8iJOk</latexit><latexit sha1_base64="bv0ieOZd4019aReS0e/6PNUzH0Y=">AAAB+nicbZC9TsMwFIVvyl8pfymMLBYtElOVdIGxggHGItEWqYkqx3Faq3YS2Q6oCn0UFgYQYuVJ2Hgb3DYDtBzJ0qdz79W9PkHKmdKO822V1tY3NrfK25Wd3b39A7t62FVJJgntkIQn8j7AinIW045mmtP7VFIsAk57wfhqVu89UKlYEt/pSUp9gYcxixjB2lgDu1oPPc14SHPvGguBp/WBXXMazlxoFdwCalCoPbC/vDAhmaCxJhwr1XedVPs5lpoRTqcVL1M0xWSMh7RvMMaCKj+fnz5Fp8YJUZRI82KN5u7viRwLpSYiMJ0C65Fars3M/2r9TEcXfs7iNNM0JotFUcaRTtAsBxQySYnmEwOYSGZuRWSEJSbapFUxIbjLX16FbrPhGr5t1lqXRRxlOIYTOAMXzqEFN9CGDhB4hGd4hTfryXqx3q2PRWvJKmaO4I+szx+8iJOk</latexit>

We now use the Cartan exterior algebra 
in the Euclidean coordinate system in 
which the connection is given… 



Augment to a first order 
Cauchy-Riemann system… 

��̃ = h
<latexit sha1_base64="avdUelkHqKC4J+jSiV9dmqqFusA=">AAACAXicbZA9SwNBEIb3/IzxK2oj2BwmglW4S6ONELTQUsFoIBfC3N4kWdy9O3bnhHDExr9iY6GIrf/Czn/jJqbQxBcWHt6ZYXbeMJXCkOd9OXPzC4tLy4WV4ura+sZmaWv7xiSZ5tjgiUx0MwSDUsTYIEESm6lGUKHE2/DubFS/vUdtRBJf0yDFtoJeLLqCA1mrU9qtBBFKgoCEjDAPzkEpGJ70K51S2at6Y7mz4E+gzCa67JQ+gyjhmcKYuARjWr6XUjsHTYJLHBaDzGAK/A562LIYg0LTzscXDN0D60RuN9H2xeSO3d8TOShjBiq0nQqob6ZrI/O/Wiuj7nE7F3GaEcb8Z1E3ky4l7igONxIaOcmBBeBa2L+6vA8aONnQijYEf/rkWbipVX3LV7Vy/XQSR4HtsX12yHx2xOrsgl2yBuPsgT2xF/bqPDrPzpvz/tM650xmdtgfOR/f+/eWkQ==</latexit><latexit sha1_base64="avdUelkHqKC4J+jSiV9dmqqFusA=">AAACAXicbZA9SwNBEIb3/IzxK2oj2BwmglW4S6ONELTQUsFoIBfC3N4kWdy9O3bnhHDExr9iY6GIrf/Czn/jJqbQxBcWHt6ZYXbeMJXCkOd9OXPzC4tLy4WV4ura+sZmaWv7xiSZ5tjgiUx0MwSDUsTYIEESm6lGUKHE2/DubFS/vUdtRBJf0yDFtoJeLLqCA1mrU9qtBBFKgoCEjDAPzkEpGJ70K51S2at6Y7mz4E+gzCa67JQ+gyjhmcKYuARjWr6XUjsHTYJLHBaDzGAK/A562LIYg0LTzscXDN0D60RuN9H2xeSO3d8TOShjBiq0nQqob6ZrI/O/Wiuj7nE7F3GaEcb8Z1E3ky4l7igONxIaOcmBBeBa2L+6vA8aONnQijYEf/rkWbipVX3LV7Vy/XQSR4HtsX12yHx2xOrsgl2yBuPsgT2xF/bqPDrPzpvz/tM650xmdtgfOR/f+/eWkQ==</latexit><latexit sha1_base64="avdUelkHqKC4J+jSiV9dmqqFusA=">AAACAXicbZA9SwNBEIb3/IzxK2oj2BwmglW4S6ONELTQUsFoIBfC3N4kWdy9O3bnhHDExr9iY6GIrf/Czn/jJqbQxBcWHt6ZYXbeMJXCkOd9OXPzC4tLy4WV4ura+sZmaWv7xiSZ5tjgiUx0MwSDUsTYIEESm6lGUKHE2/DubFS/vUdtRBJf0yDFtoJeLLqCA1mrU9qtBBFKgoCEjDAPzkEpGJ70K51S2at6Y7mz4E+gzCa67JQ+gyjhmcKYuARjWr6XUjsHTYJLHBaDzGAK/A562LIYg0LTzscXDN0D60RuN9H2xeSO3d8TOShjBiq0nQqob6ZrI/O/Wiuj7nE7F3GaEcb8Z1E3ky4l7igONxIaOcmBBeBa2L+6vA8aONnQijYEf/rkWbipVX3LV7Vy/XQSR4HtsX12yHx2xOrsgl2yBuPsgT2xF/bqPDrPzpvz/tM650xmdtgfOR/f+/eWkQ==</latexit><latexit sha1_base64="avdUelkHqKC4J+jSiV9dmqqFusA=">AAACAXicbZA9SwNBEIb3/IzxK2oj2BwmglW4S6ONELTQUsFoIBfC3N4kWdy9O3bnhHDExr9iY6GIrf/Czn/jJqbQxBcWHt6ZYXbeMJXCkOd9OXPzC4tLy4WV4ura+sZmaWv7xiSZ5tjgiUx0MwSDUsTYIEESm6lGUKHE2/DubFS/vUdtRBJf0yDFtoJeLLqCA1mrU9qtBBFKgoCEjDAPzkEpGJ70K51S2at6Y7mz4E+gzCa67JQ+gyjhmcKYuARjWr6XUjsHTYJLHBaDzGAK/A562LIYg0LTzscXDN0D60RuN9H2xeSO3d8TOShjBiq0nQqob6ZrI/O/Wiuj7nE7F3GaEcb8Z1E3ky4l7igONxIaOcmBBeBa2L+6vA8aONnQijYEf/rkWbipVX3LV7Vy/XQSR4HtsX12yHx2xOrsgl2yBuPsgT2xF/bqPDrPzpvz/tM650xmdtgfOR/f+/eWkQ==</latexit>

d�̃ = d�+ (�� �̃) ^ (�� �̃)
<latexit sha1_base64="0njvki0hrLAxyOqNEkZB/toEEA4=">AAACN3icdZDLSsNAFIYn9VbrrerSTbAVKqIk3ehGKLrQlVSwF2hCmUxO26EzSZiZKCX0rdz4Gu5040IRt76B06YL2+qBYT7+/xxmzu9FjEplWS9GZmFxaXklu5pbW9/Y3Mpv79RlGAsCNRKyUDQ9LIHRAGqKKgbNSADmHoOG178c+Y17EJKGwZ0aROBy3A1ohxKstNTO3xR9R1HmQ+JcYc7x8NxP4aiU3sfT9qHzAH4X/jGL7XzBOrHGZc6DPYECmlS1nX92/JDEHAJFGJayZVuRchMsFCUMhjknlhBh0sddaGkMMAfpJuO9h+aBVnyzEwp9AmWO1d8TCeZSDrinOzlWPTnrjcS/vFasOmduQoMoVhCQ9KFOzEwVmqMQTZ8KIIoNNGAiqP6rSXpYYKJ01Dkdgj278jzUyye25ttyoXIxiSOL9tA+KiEbnaIKukZVVEMEPaJX9I4+jCfjzfg0vtLWjDGZ2UVTZXz/AG73rD0=</latexit><latexit sha1_base64="0njvki0hrLAxyOqNEkZB/toEEA4=">AAACN3icdZDLSsNAFIYn9VbrrerSTbAVKqIk3ehGKLrQlVSwF2hCmUxO26EzSZiZKCX0rdz4Gu5040IRt76B06YL2+qBYT7+/xxmzu9FjEplWS9GZmFxaXklu5pbW9/Y3Mpv79RlGAsCNRKyUDQ9LIHRAGqKKgbNSADmHoOG178c+Y17EJKGwZ0aROBy3A1ohxKstNTO3xR9R1HmQ+JcYc7x8NxP4aiU3sfT9qHzAH4X/jGL7XzBOrHGZc6DPYECmlS1nX92/JDEHAJFGJayZVuRchMsFCUMhjknlhBh0sddaGkMMAfpJuO9h+aBVnyzEwp9AmWO1d8TCeZSDrinOzlWPTnrjcS/vFasOmduQoMoVhCQ9KFOzEwVmqMQTZ8KIIoNNGAiqP6rSXpYYKJ01Dkdgj278jzUyye25ttyoXIxiSOL9tA+KiEbnaIKukZVVEMEPaJX9I4+jCfjzfg0vtLWjDGZ2UVTZXz/AG73rD0=</latexit><latexit sha1_base64="0njvki0hrLAxyOqNEkZB/toEEA4=">AAACN3icdZDLSsNAFIYn9VbrrerSTbAVKqIk3ehGKLrQlVSwF2hCmUxO26EzSZiZKCX0rdz4Gu5040IRt76B06YL2+qBYT7+/xxmzu9FjEplWS9GZmFxaXklu5pbW9/Y3Mpv79RlGAsCNRKyUDQ9LIHRAGqKKgbNSADmHoOG178c+Y17EJKGwZ0aROBy3A1ohxKstNTO3xR9R1HmQ+JcYc7x8NxP4aiU3sfT9qHzAH4X/jGL7XzBOrHGZc6DPYECmlS1nX92/JDEHAJFGJayZVuRchMsFCUMhjknlhBh0sddaGkMMAfpJuO9h+aBVnyzEwp9AmWO1d8TCeZSDrinOzlWPTnrjcS/vFasOmduQoMoVhCQ9KFOzEwVmqMQTZ8KIIoNNGAiqP6rSXpYYKJ01Dkdgj278jzUyye25ttyoXIxiSOL9tA+KiEbnaIKukZVVEMEPaJX9I4+jCfjzfg0vtLWjDGZ2UVTZXz/AG73rD0=</latexit><latexit sha1_base64="0njvki0hrLAxyOqNEkZB/toEEA4=">AAACN3icdZDLSsNAFIYn9VbrrerSTbAVKqIk3ehGKLrQlVSwF2hCmUxO26EzSZiZKCX0rdz4Gu5040IRt76B06YL2+qBYT7+/xxmzu9FjEplWS9GZmFxaXklu5pbW9/Y3Mpv79RlGAsCNRKyUDQ9LIHRAGqKKgbNSADmHoOG178c+Y17EJKGwZ0aROBy3A1ohxKstNTO3xR9R1HmQ+JcYc7x8NxP4aiU3sfT9qHzAH4X/jGL7XzBOrHGZc6DPYECmlS1nX92/JDEHAJFGJayZVuRchMsFCUMhjknlhBh0sddaGkMMAfpJuO9h+aBVnyzEwp9AmWO1d8TCeZSDrinOzlWPTnrjcS/vFasOmduQoMoVhCQ9KFOzEwVmqMQTZ8KIIoNNGAiqP6rSXpYYKJ01Dkdgj278jzUyye25ttyoXIxiSOL9tA+KiEbnaIKukZVVEMEPaJX9I4+jCfjzfg0vtLWjDGZ2UVTZXz/AG73rD0=</latexit>

But…this is not a solvable system 



 To obtain a solvable system, we look to 
to couple this Cauchy-Riemann system 
to an equation for the unknown 
Jacobian     .J

<latexit sha1_base64="IA9tE1xYgC+chiSM4gZql44SaMg=">AAAB6nicbZA9TwJBEIbn8AvxC7W02QgmVuSORkuijbHCKEgCF7K3zMGGvb3L7p4JufATbCw0xtZfZOe/cYErFHyTTZ68M5OdeYNEcG1c99sprK1vbG4Vt0s7u3v7B+XDo7aOU8WwxWIRq05ANQousWW4EdhJFNIoEPgYjK9n9ccnVJrH8sFMEvQjOpQ85Iwaa91Xb6v9csWtuXORVfByqECuZr/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSuRUkj1H42X3VKzqwzIGGs7JOGzN3fExmNtJ5Ege2MqBnp5drM/K/WTU146WdcJqlByRYfhakgJiazu8mAK2RGTCxQprjdlbARVZQZm07JhuAtn7wK7XrNs3xXrzSu8jiKcAKncA4eXEADbqAJLWAwhGd4hTdHOC/Ou/OxaC04+cwx/JHz+QNXbo0o</latexit><latexit sha1_base64="IA9tE1xYgC+chiSM4gZql44SaMg=">AAAB6nicbZA9TwJBEIbn8AvxC7W02QgmVuSORkuijbHCKEgCF7K3zMGGvb3L7p4JufATbCw0xtZfZOe/cYErFHyTTZ68M5OdeYNEcG1c99sprK1vbG4Vt0s7u3v7B+XDo7aOU8WwxWIRq05ANQousWW4EdhJFNIoEPgYjK9n9ccnVJrH8sFMEvQjOpQ85Iwaa91Xb6v9csWtuXORVfByqECuZr/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSuRUkj1H42X3VKzqwzIGGs7JOGzN3fExmNtJ5Ege2MqBnp5drM/K/WTU146WdcJqlByRYfhakgJiazu8mAK2RGTCxQprjdlbARVZQZm07JhuAtn7wK7XrNs3xXrzSu8jiKcAKncA4eXEADbqAJLWAwhGd4hTdHOC/Ou/OxaC04+cwx/JHz+QNXbo0o</latexit><latexit sha1_base64="IA9tE1xYgC+chiSM4gZql44SaMg=">AAAB6nicbZA9TwJBEIbn8AvxC7W02QgmVuSORkuijbHCKEgCF7K3zMGGvb3L7p4JufATbCw0xtZfZOe/cYErFHyTTZ68M5OdeYNEcG1c99sprK1vbG4Vt0s7u3v7B+XDo7aOU8WwxWIRq05ANQousWW4EdhJFNIoEPgYjK9n9ccnVJrH8sFMEvQjOpQ85Iwaa91Xb6v9csWtuXORVfByqECuZr/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSuRUkj1H42X3VKzqwzIGGs7JOGzN3fExmNtJ5Ege2MqBnp5drM/K/WTU146WdcJqlByRYfhakgJiazu8mAK2RGTCxQprjdlbARVZQZm07JhuAtn7wK7XrNs3xXrzSu8jiKcAKncA4eXEADbqAJLWAwhGd4hTdHOC/Ou/OxaC04+cwx/JHz+QNXbo0o</latexit><latexit sha1_base64="IA9tE1xYgC+chiSM4gZql44SaMg=">AAAB6nicbZA9TwJBEIbn8AvxC7W02QgmVuSORkuijbHCKEgCF7K3zMGGvb3L7p4JufATbCw0xtZfZOe/cYErFHyTTZ68M5OdeYNEcG1c99sprK1vbG4Vt0s7u3v7B+XDo7aOU8WwxWIRq05ANQousWW4EdhJFNIoEPgYjK9n9ccnVJrH8sFMEvQjOpQ85Iwaa91Xb6v9csWtuXORVfByqECuZr/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSuRUkj1H42X3VKzqwzIGGs7JOGzN3fExmNtJ5Ege2MqBnp5drM/K/WTU146WdcJqlByRYfhakgJiazu8mAK2RGTCxQprjdlbARVZQZm07JhuAtn7wK7XrNs3xXrzSu8jiKcAKncA4eXEADbqAJLWAwhGd4hTdHOC/Ou/OxaC04+cwx/JHz+QNXbo0o</latexit>



Recall:

and

C0,1
<latexit sha1_base64="e7t0q5gHX5h240qNqsJBtW/jpdU=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8CAlEUGPxV48VrAf0May2U7apZtN2N0IJfRHePGgiFd/jzf/jds2B219YeHhnRl25g0SwbVx3W+nsLa+sblV3C7t7O7tH5QPj1o6ThXDJotFrDoB1Si4xKbhRmAnUUijQGA7GNdn9fYTKs1j+WAmCfoRHUoeckaNtdr1x8y98Kb9csWtunORVfByqECuRr/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSuRUkj1H42X3dKzqwzIGGs7JOGzN3fExmNtJ5Ege2MqBnp5drM/K/WTU1442dcJqlByRYfhakgJiaz28mAK2RGTCxQprjdlbARVZQZm1DJhuAtn7wKrcuqZ/n+qlK7zeMowgmcwjl4cA01uIMGNIHBGJ7hFd6cxHlx3p2PRWvByWeO4Y+czx9WEo7m</latexit><latexit sha1_base64="e7t0q5gHX5h240qNqsJBtW/jpdU=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8CAlEUGPxV48VrAf0May2U7apZtN2N0IJfRHePGgiFd/jzf/jds2B219YeHhnRl25g0SwbVx3W+nsLa+sblV3C7t7O7tH5QPj1o6ThXDJotFrDoB1Si4xKbhRmAnUUijQGA7GNdn9fYTKs1j+WAmCfoRHUoeckaNtdr1x8y98Kb9csWtunORVfByqECuRr/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSuRUkj1H42X3dKzqwzIGGs7JOGzN3fExmNtJ5Ege2MqBnp5drM/K/WTU1442dcJqlByRYfhakgJiaz28mAK2RGTCxQprjdlbARVZQZm1DJhuAtn7wKrcuqZ/n+qlK7zeMowgmcwjl4cA01uIMGNIHBGJ7hFd6cxHlx3p2PRWvByWeO4Y+czx9WEo7m</latexit><latexit sha1_base64="e7t0q5gHX5h240qNqsJBtW/jpdU=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8CAlEUGPxV48VrAf0May2U7apZtN2N0IJfRHePGgiFd/jzf/jds2B219YeHhnRl25g0SwbVx3W+nsLa+sblV3C7t7O7tH5QPj1o6ThXDJotFrDoB1Si4xKbhRmAnUUijQGA7GNdn9fYTKs1j+WAmCfoRHUoeckaNtdr1x8y98Kb9csWtunORVfByqECuRr/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSuRUkj1H42X3dKzqwzIGGs7JOGzN3fExmNtJ5Ege2MqBnp5drM/K/WTU1442dcJqlByRYfhakgJiaz28mAK2RGTCxQprjdlbARVZQZm1DJhuAtn7wKrcuqZ/n+qlK7zeMowgmcwjl4cA01uIMGNIHBGJ7hFd6cxHlx3p2PRWvByWeO4Y+czx9WEo7m</latexit><latexit sha1_base64="e7t0q5gHX5h240qNqsJBtW/jpdU=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8CAlEUGPxV48VrAf0May2U7apZtN2N0IJfRHePGgiFd/jzf/jds2B219YeHhnRl25g0SwbVx3W+nsLa+sblV3C7t7O7tH5QPj1o6ThXDJotFrDoB1Si4xKbhRmAnUUijQGA7GNdn9fYTKs1j+WAmCfoRHUoeckaNtdr1x8y98Kb9csWtunORVfByqECuRr/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSuRUkj1H42X3dKzqwzIGGs7JOGzN3fExmNtJ5Ege2MqBnp5drM/K/WTU1442dcJqlByRYfhakgJiaz28mAK2RGTCxQprjdlbARVZQZm1DJhuAtn7wKrcuqZ/n+qlK7zeMowgmcwjl4cA01uIMGNIHBGJ7hFd6cxHlx3p2PRWvByWeO4Y+czx9WEo7m</latexit> C0,1

<latexit sha1_base64="e7t0q5gHX5h240qNqsJBtW/jpdU=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8CAlEUGPxV48VrAf0May2U7apZtN2N0IJfRHePGgiFd/jzf/jds2B219YeHhnRl25g0SwbVx3W+nsLa+sblV3C7t7O7tH5QPj1o6ThXDJotFrDoB1Si4xKbhRmAnUUijQGA7GNdn9fYTKs1j+WAmCfoRHUoeckaNtdr1x8y98Kb9csWtunORVfByqECuRr/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSuRUkj1H42X3dKzqwzIGGs7JOGzN3fExmNtJ5Ege2MqBnp5drM/K/WTU1442dcJqlByRYfhakgJiaz28mAK2RGTCxQprjdlbARVZQZm1DJhuAtn7wKrcuqZ/n+qlK7zeMowgmcwjl4cA01uIMGNIHBGJ7hFd6cxHlx3p2PRWvByWeO4Y+czx9WEo7m</latexit><latexit sha1_base64="e7t0q5gHX5h240qNqsJBtW/jpdU=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8CAlEUGPxV48VrAf0May2U7apZtN2N0IJfRHePGgiFd/jzf/jds2B219YeHhnRl25g0SwbVx3W+nsLa+sblV3C7t7O7tH5QPj1o6ThXDJotFrDoB1Si4xKbhRmAnUUijQGA7GNdn9fYTKs1j+WAmCfoRHUoeckaNtdr1x8y98Kb9csWtunORVfByqECuRr/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSuRUkj1H42X3dKzqwzIGGs7JOGzN3fExmNtJ5Ege2MqBnp5drM/K/WTU1442dcJqlByRYfhakgJiaz28mAK2RGTCxQprjdlbARVZQZm1DJhuAtn7wKrcuqZ/n+qlK7zeMowgmcwjl4cA01uIMGNIHBGJ7hFd6cxHlx3p2PRWvByWeO4Y+czx9WEo7m</latexit><latexit sha1_base64="e7t0q5gHX5h240qNqsJBtW/jpdU=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8CAlEUGPxV48VrAf0May2U7apZtN2N0IJfRHePGgiFd/jzf/jds2B219YeHhnRl25g0SwbVx3W+nsLa+sblV3C7t7O7tH5QPj1o6ThXDJotFrDoB1Si4xKbhRmAnUUijQGA7GNdn9fYTKs1j+WAmCfoRHUoeckaNtdr1x8y98Kb9csWtunORVfByqECuRr/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSuRUkj1H42X3dKzqwzIGGs7JOGzN3fExmNtJ5Ege2MqBnp5drM/K/WTU1442dcJqlByRYfhakgJiaz28mAK2RGTCxQprjdlbARVZQZm1DJhuAtn7wKrcuqZ/n+qlK7zeMowgmcwjl4cA01uIMGNIHBGJ7hFd6cxHlx3p2PRWvByWeO4Y+czx9WEo7m</latexit><latexit sha1_base64="e7t0q5gHX5h240qNqsJBtW/jpdU=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8CAlEUGPxV48VrAf0May2U7apZtN2N0IJfRHePGgiFd/jzf/jds2B219YeHhnRl25g0SwbVx3W+nsLa+sblV3C7t7O7tH5QPj1o6ThXDJotFrDoB1Si4xKbhRmAnUUijQGA7GNdn9fYTKs1j+WAmCfoRHUoeckaNtdr1x8y98Kb9csWtunORVfByqECuRr/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSuRUkj1H42X3dKzqwzIGGs7JOGzN3fExmNtJ5Ege2MqBnp5drM/K/WTU1442dcJqlByRYfhakgJiaz28mAK2RGTCxQprjdlbARVZQZm1DJhuAtn7wKrcuqZ/n+qlK7zeMowgmcwjl4cA01uIMGNIHBGJ7hFd6cxHlx3p2PRWvByWeO4Y+czx9WEo7m</latexit>

g 2 C0,1, � 2 L1, J 2 C0,1
<latexit sha1_base64="wFFJ6rtSyHklFHzgiXLXpNrvJY8=">AAACHHicbVBLSwMxGMz6rPVV9eglWAQPpeyqoMdiD4p4qGAf0N2WbJptQ5PskmSFZekP8eJf8eJBES8eBP+N2baH2joQMszMR/KNHzGqtG3/WEvLK6tr67mN/ObW9s5uYW+/ocJYYlLHIQtly0eKMCpIXVPNSCuSBHGfkaY/rGZ+85FIRUPxoJOIeBz1BQ0oRtpI3cIZ7LtUwGontUvOqORC9xpxjjLtrpOaK9BJJt/OpLqFol22x4CLxJmSIpii1i18ub0Qx5wIjRlSqu3YkfZSJDXFjIzybqxIhPAQ9UnbUIE4UV46Xm4Ej43Sg0EozREajtXZiRRxpRLumyRHeqDmvUz8z2vHOrj0UiqiWBOBJw8FMYM6hFlTsEclwZolhiAsqfkrxAMkEdamz7wpwZlfeZE0TsuO4ffnxcrVtI4cOARH4AQ44AJUwA2ogTrA4Am8gDfwbj1br9aH9TmJLlnTmQPwB9b3LwJjn3Y=</latexit><latexit sha1_base64="wFFJ6rtSyHklFHzgiXLXpNrvJY8=">AAACHHicbVBLSwMxGMz6rPVV9eglWAQPpeyqoMdiD4p4qGAf0N2WbJptQ5PskmSFZekP8eJf8eJBES8eBP+N2baH2joQMszMR/KNHzGqtG3/WEvLK6tr67mN/ObW9s5uYW+/ocJYYlLHIQtly0eKMCpIXVPNSCuSBHGfkaY/rGZ+85FIRUPxoJOIeBz1BQ0oRtpI3cIZ7LtUwGontUvOqORC9xpxjjLtrpOaK9BJJt/OpLqFol22x4CLxJmSIpii1i18ub0Qx5wIjRlSqu3YkfZSJDXFjIzybqxIhPAQ9UnbUIE4UV46Xm4Ej43Sg0EozREajtXZiRRxpRLumyRHeqDmvUz8z2vHOrj0UiqiWBOBJw8FMYM6hFlTsEclwZolhiAsqfkrxAMkEdamz7wpwZlfeZE0TsuO4ffnxcrVtI4cOARH4AQ44AJUwA2ogTrA4Am8gDfwbj1br9aH9TmJLlnTmQPwB9b3LwJjn3Y=</latexit><latexit sha1_base64="wFFJ6rtSyHklFHzgiXLXpNrvJY8=">AAACHHicbVBLSwMxGMz6rPVV9eglWAQPpeyqoMdiD4p4qGAf0N2WbJptQ5PskmSFZekP8eJf8eJBES8eBP+N2baH2joQMszMR/KNHzGqtG3/WEvLK6tr67mN/ObW9s5uYW+/ocJYYlLHIQtly0eKMCpIXVPNSCuSBHGfkaY/rGZ+85FIRUPxoJOIeBz1BQ0oRtpI3cIZ7LtUwGontUvOqORC9xpxjjLtrpOaK9BJJt/OpLqFol22x4CLxJmSIpii1i18ub0Qx5wIjRlSqu3YkfZSJDXFjIzybqxIhPAQ9UnbUIE4UV46Xm4Ej43Sg0EozREajtXZiRRxpRLumyRHeqDmvUz8z2vHOrj0UiqiWBOBJw8FMYM6hFlTsEclwZolhiAsqfkrxAMkEdamz7wpwZlfeZE0TsuO4ffnxcrVtI4cOARH4AQ44AJUwA2ogTrA4Am8gDfwbj1br9aH9TmJLlnTmQPwB9b3LwJjn3Y=</latexit><latexit sha1_base64="wFFJ6rtSyHklFHzgiXLXpNrvJY8=">AAACHHicbVBLSwMxGMz6rPVV9eglWAQPpeyqoMdiD4p4qGAf0N2WbJptQ5PskmSFZekP8eJf8eJBES8eBP+N2baH2joQMszMR/KNHzGqtG3/WEvLK6tr67mN/ObW9s5uYW+/ocJYYlLHIQtly0eKMCpIXVPNSCuSBHGfkaY/rGZ+85FIRUPxoJOIeBz1BQ0oRtpI3cIZ7LtUwGontUvOqORC9xpxjjLtrpOaK9BJJt/OpLqFol22x4CLxJmSIpii1i18ub0Qx5wIjRlSqu3YkfZSJDXFjIzybqxIhPAQ9UnbUIE4UV46Xm4Ej43Sg0EozREajtXZiRRxpRLumyRHeqDmvUz8z2vHOrj0UiqiWBOBJw8FMYM6hFlTsEclwZolhiAsqfkrxAMkEdamz7wpwZlfeZE0TsuO4ffnxcrVtI4cOARH4AQ44AJUwA2ogTrA4Am8gDfwbj1br9aH9TmJLlnTmQPwB9b3LwJjn3Y=</latexit>

L1
<latexit sha1_base64="/7dONn3y7dmOrwQJQAWUBWh4pcM=">AAAB8XicbZA9SwNBEIbn4leMX1FLm8UgWIU7EbQM2lhYRDAfmJxhb7OXLNnbO3bnhHDkX9hYKGLrv7Hz37hJrtDEFxYe3plhZ94gkcKg6347hZXVtfWN4mZpa3tnd6+8f9A0caoZb7BYxrodUMOlULyBAiVvJ5rTKJC8FYyup/XWE9dGxOoexwn3IzpQIhSMorUebh+zrlAhjie9csWtujORZfByqECueq/81e3HLI24QiapMR3PTdDPqEbBJJ+UuqnhCWUjOuAdi4pG3PjZbOMJObFOn4Sxtk8hmbm/JzIaGTOOAtsZURyaxdrU/K/WSTG89DOhkhS5YvOPwlQSjMn0fNIXmjOUYwuUaWF3JWxINWVoQyrZELzFk5eheVb1LN+dV2pXeRxFOIJjOAUPLqAGN1CHBjBQ8Ayv8OYY58V5dz7mrQUnnzmEP3I+fwDbKZEG</latexit><latexit sha1_base64="/7dONn3y7dmOrwQJQAWUBWh4pcM=">AAAB8XicbZA9SwNBEIbn4leMX1FLm8UgWIU7EbQM2lhYRDAfmJxhb7OXLNnbO3bnhHDkX9hYKGLrv7Hz37hJrtDEFxYe3plhZ94gkcKg6347hZXVtfWN4mZpa3tnd6+8f9A0caoZb7BYxrodUMOlULyBAiVvJ5rTKJC8FYyup/XWE9dGxOoexwn3IzpQIhSMorUebh+zrlAhjie9csWtujORZfByqECueq/81e3HLI24QiapMR3PTdDPqEbBJJ+UuqnhCWUjOuAdi4pG3PjZbOMJObFOn4Sxtk8hmbm/JzIaGTOOAtsZURyaxdrU/K/WSTG89DOhkhS5YvOPwlQSjMn0fNIXmjOUYwuUaWF3JWxINWVoQyrZELzFk5eheVb1LN+dV2pXeRxFOIJjOAUPLqAGN1CHBjBQ8Ayv8OYY58V5dz7mrQUnnzmEP3I+fwDbKZEG</latexit><latexit sha1_base64="/7dONn3y7dmOrwQJQAWUBWh4pcM=">AAAB8XicbZA9SwNBEIbn4leMX1FLm8UgWIU7EbQM2lhYRDAfmJxhb7OXLNnbO3bnhHDkX9hYKGLrv7Hz37hJrtDEFxYe3plhZ94gkcKg6347hZXVtfWN4mZpa3tnd6+8f9A0caoZb7BYxrodUMOlULyBAiVvJ5rTKJC8FYyup/XWE9dGxOoexwn3IzpQIhSMorUebh+zrlAhjie9csWtujORZfByqECueq/81e3HLI24QiapMR3PTdDPqEbBJJ+UuqnhCWUjOuAdi4pG3PjZbOMJObFOn4Sxtk8hmbm/JzIaGTOOAtsZURyaxdrU/K/WSTG89DOhkhS5YvOPwlQSjMn0fNIXmjOUYwuUaWF3JWxINWVoQyrZELzFk5eheVb1LN+dV2pXeRxFOIJjOAUPLqAGN1CHBjBQ8Ayv8OYY58V5dz7mrQUnnzmEP3I+fwDbKZEG</latexit><latexit sha1_base64="/7dONn3y7dmOrwQJQAWUBWh4pcM=">AAAB8XicbZA9SwNBEIbn4leMX1FLm8UgWIU7EbQM2lhYRDAfmJxhb7OXLNnbO3bnhHDkX9hYKGLrv7Hz37hJrtDEFxYe3plhZ94gkcKg6347hZXVtfWN4mZpa3tnd6+8f9A0caoZb7BYxrodUMOlULyBAiVvJ5rTKJC8FYyup/XWE9dGxOoexwn3IzpQIhSMorUebh+zrlAhjie9csWtujORZfByqECueq/81e3HLI24QiapMR3PTdDPqEbBJJ+UuqnhCWUjOuAdi4pG3PjZbOMJObFOn4Sxtk8hmbm/JzIaGTOOAtsZURyaxdrU/K/WSTG89DOhkhS5YvOPwlQSjMn0fNIXmjOUYwuUaWF3JWxINWVoQyrZELzFk5eheVb1LN+dV2pXeRxFOIJjOAUPLqAGN1CHBjBQ8Ayv8OYY58V5dz7mrQUnnzmEP3I+fwDbKZEG</latexit>
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<latexit sha1_base64="Zw6BJrHM/robHphT5wGuAABQUAI="></latexit><latexit sha1_base64="Zw6BJrHM/robHphT5wGuAABQUAI="></latexit><latexit sha1_base64="Zw6BJrHM/robHphT5wGuAABQUAI="></latexit><latexit sha1_base64="Zw6BJrHM/robHphT5wGuAABQUAI="></latexit>

Flat
<latexit sha1_base64="PPCW/aG7NM802ftdV7j3FkH2VDU=">AAAB63icbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRYFMRjBfsBbSib7aZdutmE3YlQQv+CFw+KePUPefPfuGlz0NYXFh7emWFn3iCRwqDrfjultfWNza3ydmVnd2//oHp41DZxqhlvsVjGuhtQw6VQvIUCJe8mmtMokLwTTG7zeueJayNi9YjThPsRHSkRCkYxt+4kxUG15tbducgqeAXUoFBzUP3qD2OWRlwhk9SYnucm6GdUo2CSzyr91PCEsgkd8Z5FRSNu/Gy+64ycWWdIwljbp5DM3d8TGY2MmUaB7Ywojs1yLTf/q/VSDK/9TKgkRa7Y4qMwlQRjkh9OhkJzhnJqgTIt7K6EjammDG08FRuCt3zyKrQv6p7lh8ta46aIowwncArn4MEVNOAemtACBmN4hld4cyLnxXl3PhatJaeYOYY/cj5/APHSjik=</latexit><latexit sha1_base64="PPCW/aG7NM802ftdV7j3FkH2VDU=">AAAB63icbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRYFMRjBfsBbSib7aZdutmE3YlQQv+CFw+KePUPefPfuGlz0NYXFh7emWFn3iCRwqDrfjultfWNza3ydmVnd2//oHp41DZxqhlvsVjGuhtQw6VQvIUCJe8mmtMokLwTTG7zeueJayNi9YjThPsRHSkRCkYxt+4kxUG15tbducgqeAXUoFBzUP3qD2OWRlwhk9SYnucm6GdUo2CSzyr91PCEsgkd8Z5FRSNu/Gy+64ycWWdIwljbp5DM3d8TGY2MmUaB7Ywojs1yLTf/q/VSDK/9TKgkRa7Y4qMwlQRjkh9OhkJzhnJqgTIt7K6EjammDG08FRuCt3zyKrQv6p7lh8ta46aIowwncArn4MEVNOAemtACBmN4hld4cyLnxXl3PhatJaeYOYY/cj5/APHSjik=</latexit><latexit sha1_base64="PPCW/aG7NM802ftdV7j3FkH2VDU=">AAAB63icbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRYFMRjBfsBbSib7aZdutmE3YlQQv+CFw+KePUPefPfuGlz0NYXFh7emWFn3iCRwqDrfjultfWNza3ydmVnd2//oHp41DZxqhlvsVjGuhtQw6VQvIUCJe8mmtMokLwTTG7zeueJayNi9YjThPsRHSkRCkYxt+4kxUG15tbducgqeAXUoFBzUP3qD2OWRlwhk9SYnucm6GdUo2CSzyr91PCEsgkd8Z5FRSNu/Gy+64ycWWdIwljbp5DM3d8TGY2MmUaB7Ywojs1yLTf/q/VSDK/9TKgkRa7Y4qMwlQRjkh9OhkJzhnJqgTIt7K6EjammDG08FRuCt3zyKrQv6p7lh8ta46aIowwncArn4MEVNOAemtACBmN4hld4cyLnxXl3PhatJaeYOYY/cj5/APHSjik=</latexit><latexit sha1_base64="PPCW/aG7NM802ftdV7j3FkH2VDU=">AAAB63icbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRYFMRjBfsBbSib7aZdutmE3YlQQv+CFw+KePUPefPfuGlz0NYXFh7emWFn3iCRwqDrfjultfWNza3ydmVnd2//oHp41DZxqhlvsVjGuhtQw6VQvIUCJe8mmtMokLwTTG7zeueJayNi9YjThPsRHSkRCkYxt+4kxUG15tbducgqeAXUoFBzUP3qD2OWRlwhk9SYnucm6GdUo2CSzyr91PCEsgkd8Z5FRSNu/Gy+64ycWWdIwljbp5DM3d8TGY2MmUaB7Ywojs1yLTf/q/VSDK/9TKgkRa7Y4qMwlQRjkh9OhkJzhnJqgTIt7K6EjammDG08FRuCt3zyKrQv6p7lh8ta46aIowwncArn4MEVNOAemtACBmN4hld4cyLnxXl3PhatJaeYOYY/cj5/APHSjik=</latexit>

ˆ̂�↵
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<latexit sha1_base64="XJQw3LRhqmQYGnjlTn4IKFW09Bg=">AAACEnicbZDLSsNAFIYn9VbrrerSTbAIuimJCLosutBlBXuBJoaT6bQdOpOEmROhhDyDG1/FjQtF3Lpy59s4vSy09cAMH/9/DjPnDxPBNTrOt1VYWl5ZXSuulzY2t7Z3yrt7TR2nirIGjUWs2iFoJnjEGshRsHaiGMhQsFY4vBr7rQemNI+jOxwlzJfQj3iPU0AjBeUTbwCYTa9rkBLy/D7zQCQDyIPMCxmC15/oQbniVJ1J2YvgzqBCZlUPyl9eN6apZBFSAVp3XCdBPwOFnAqWl7xUswToEPqsYzACybSfTVbK7SOjdO1erMyJ0J6ovycykFqPZGg6JeBAz3tj8T+vk2Lvws94lKTIIjp9qJcKG2N7nI/d5YpRFCMDQBU3f7XpABRQNCmWTAju/MqL0DytuoZvzyq1y1kcRXJADskxcck5qZEbUicNQskjeSav5M16sl6sd+tj2lqwZjP75E9Znz8y3J8M</latexit><latexit sha1_base64="XJQw3LRhqmQYGnjlTn4IKFW09Bg=">AAACEnicbZDLSsNAFIYn9VbrrerSTbAIuimJCLosutBlBXuBJoaT6bQdOpOEmROhhDyDG1/FjQtF3Lpy59s4vSy09cAMH/9/DjPnDxPBNTrOt1VYWl5ZXSuulzY2t7Z3yrt7TR2nirIGjUWs2iFoJnjEGshRsHaiGMhQsFY4vBr7rQemNI+jOxwlzJfQj3iPU0AjBeUTbwCYTa9rkBLy/D7zQCQDyIPMCxmC15/oQbniVJ1J2YvgzqBCZlUPyl9eN6apZBFSAVp3XCdBPwOFnAqWl7xUswToEPqsYzACybSfTVbK7SOjdO1erMyJ0J6ovycykFqPZGg6JeBAz3tj8T+vk2Lvws94lKTIIjp9qJcKG2N7nI/d5YpRFCMDQBU3f7XpABRQNCmWTAju/MqL0DytuoZvzyq1y1kcRXJADskxcck5qZEbUicNQskjeSav5M16sl6sd+tj2lqwZjP75E9Znz8y3J8M</latexit><latexit sha1_base64="XJQw3LRhqmQYGnjlTn4IKFW09Bg=">AAACEnicbZDLSsNAFIYn9VbrrerSTbAIuimJCLosutBlBXuBJoaT6bQdOpOEmROhhDyDG1/FjQtF3Lpy59s4vSy09cAMH/9/DjPnDxPBNTrOt1VYWl5ZXSuulzY2t7Z3yrt7TR2nirIGjUWs2iFoJnjEGshRsHaiGMhQsFY4vBr7rQemNI+jOxwlzJfQj3iPU0AjBeUTbwCYTa9rkBLy/D7zQCQDyIPMCxmC15/oQbniVJ1J2YvgzqBCZlUPyl9eN6apZBFSAVp3XCdBPwOFnAqWl7xUswToEPqsYzACybSfTVbK7SOjdO1erMyJ0J6ovycykFqPZGg6JeBAz3tj8T+vk2Lvws94lKTIIjp9qJcKG2N7nI/d5YpRFCMDQBU3f7XpABRQNCmWTAju/MqL0DytuoZvzyq1y1kcRXJADskxcck5qZEbUicNQskjeSav5M16sl6sd+tj2lqwZjP75E9Znz8y3J8M</latexit><latexit sha1_base64="XJQw3LRhqmQYGnjlTn4IKFW09Bg=">AAACEnicbZDLSsNAFIYn9VbrrerSTbAIuimJCLosutBlBXuBJoaT6bQdOpOEmROhhDyDG1/FjQtF3Lpy59s4vSy09cAMH/9/DjPnDxPBNTrOt1VYWl5ZXSuulzY2t7Z3yrt7TR2nirIGjUWs2iFoJnjEGshRsHaiGMhQsFY4vBr7rQemNI+jOxwlzJfQj3iPU0AjBeUTbwCYTa9rkBLy/D7zQCQDyIPMCxmC15/oQbniVJ1J2YvgzqBCZlUPyl9eN6apZBFSAVp3XCdBPwOFnAqWl7xUswToEPqsYzACybSfTVbK7SOjdO1erMyJ0J6ovycykFqPZGg6JeBAz3tj8T+vk2Lvws94lKTIIjp9qJcKG2N7nI/d5YpRFCMDQBU3f7XpABRQNCmWTAju/MqL0DytuoZvzyq1y1kcRXJADskxcck5qZEbUicNQskjeSav5M16sl6sd+tj2lqwZjP75E9Znz8y3J8M</latexit>
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��

<latexit sha1_base64="UFJb3rMrhENgusxo1CkwX9jdDHM=">AAACD3icbZA9SwNBEIb3/DZ+RS1tDoNio9yJoGXQQksFkwi5GOY2c8ni7t2xOyeE4/6BjX/FxkIRW1s7/42bj0KjLyw8vDPD7LxhKoUhz/typqZnZufmFxZLS8srq2vl9Y26STLNscYTmeibEAxKEWONBEm8STWCCiU2wruzQb1xj9qIJL6mfootBd1YRIIDWatd3t0PSMgO5sE5KAXFbR6ATHtQtPMgRIKgO7Tb5Yp34A3l/gV/DBU21mW7/Bl0Ep4pjIlLMKbpeym1ctAkuMSiFGQGU+B30MWmxRgUmlY+vKdwd6zTcaNE2xeTO3R/TuSgjOmr0HYqoJ6ZrA3M/2rNjKKTVi7iNCOM+WhRlEmXEncQjtsRGjnJvgXgWti/urwHGjjZCEs2BH/y5L9QPzzwLV8dVaqn4zgW2BbbZnvMZ8esyi7YJasxzh7YE3thr86j8+y8Oe+j1ilnPLPJfsn5+AYrZ51f</latexit><latexit sha1_base64="UFJb3rMrhENgusxo1CkwX9jdDHM=">AAACD3icbZA9SwNBEIb3/DZ+RS1tDoNio9yJoGXQQksFkwi5GOY2c8ni7t2xOyeE4/6BjX/FxkIRW1s7/42bj0KjLyw8vDPD7LxhKoUhz/typqZnZufmFxZLS8srq2vl9Y26STLNscYTmeibEAxKEWONBEm8STWCCiU2wruzQb1xj9qIJL6mfootBd1YRIIDWatd3t0PSMgO5sE5KAXFbR6ATHtQtPMgRIKgO7Tb5Yp34A3l/gV/DBU21mW7/Bl0Ep4pjIlLMKbpeym1ctAkuMSiFGQGU+B30MWmxRgUmlY+vKdwd6zTcaNE2xeTO3R/TuSgjOmr0HYqoJ6ZrA3M/2rNjKKTVi7iNCOM+WhRlEmXEncQjtsRGjnJvgXgWti/urwHGjjZCEs2BH/y5L9QPzzwLV8dVaqn4zgW2BbbZnvMZ8esyi7YJasxzh7YE3thr86j8+y8Oe+j1ilnPLPJfsn5+AYrZ51f</latexit><latexit sha1_base64="UFJb3rMrhENgusxo1CkwX9jdDHM=">AAACD3icbZA9SwNBEIb3/DZ+RS1tDoNio9yJoGXQQksFkwi5GOY2c8ni7t2xOyeE4/6BjX/FxkIRW1s7/42bj0KjLyw8vDPD7LxhKoUhz/typqZnZufmFxZLS8srq2vl9Y26STLNscYTmeibEAxKEWONBEm8STWCCiU2wruzQb1xj9qIJL6mfootBd1YRIIDWatd3t0PSMgO5sE5KAXFbR6ATHtQtPMgRIKgO7Tb5Yp34A3l/gV/DBU21mW7/Bl0Ep4pjIlLMKbpeym1ctAkuMSiFGQGU+B30MWmxRgUmlY+vKdwd6zTcaNE2xeTO3R/TuSgjOmr0HYqoJ6ZrA3M/2rNjKKTVi7iNCOM+WhRlEmXEncQjtsRGjnJvgXgWti/urwHGjjZCEs2BH/y5L9QPzzwLV8dVaqn4zgW2BbbZnvMZ8esyi7YJasxzh7YE3thr86j8+y8Oe+j1ilnPLPJfsn5+AYrZ51f</latexit><latexit sha1_base64="UFJb3rMrhENgusxo1CkwX9jdDHM=">AAACD3icbZA9SwNBEIb3/DZ+RS1tDoNio9yJoGXQQksFkwi5GOY2c8ni7t2xOyeE4/6BjX/FxkIRW1s7/42bj0KjLyw8vDPD7LxhKoUhz/typqZnZufmFxZLS8srq2vl9Y26STLNscYTmeibEAxKEWONBEm8STWCCiU2wruzQb1xj9qIJL6mfootBd1YRIIDWatd3t0PSMgO5sE5KAXFbR6ATHtQtPMgRIKgO7Tb5Yp34A3l/gV/DBU21mW7/Bl0Ep4pjIlLMKbpeym1ctAkuMSiFGQGU+B30MWmxRgUmlY+vKdwd6zTcaNE2xeTO3R/TuSgjOmr0HYqoJ6ZrA3M/2rNjKKTVi7iNCOM+WhRlEmXEncQjtsRGjnJvgXgWti/urwHGjjZCEs2BH/y5L9QPzzwLV8dVaqn4zgW2BbbZnvMZ8esyi7YJasxzh7YE3thr86j8+y8Oe+j1ilnPLPJfsn5+AYrZ51f</latexit>

Riem(�+ �̃) = 0
<latexit sha1_base64="4JJoRA9shpS37QPaThd581qMC7M=">AAACDHicbVDLSgMxFM3UV62vqks3wVaoCGWmG90IRRe6rGIf0BlKJr3ThiYzQ5IRytAPcOOvuHGhiFs/wJ1/Y6btQqsHAifnnEtyjx9zprRtf1m5peWV1bX8emFjc2t7p7i711JRIik0acQj2fGJAs5CaGqmOXRiCUT4HNr+6DLz2/cgFYvCOz2OwRNkELKAUaKN1CuWyrcMRMW9IkKQE1cz3od0dpscn9tljHHBpOyqPQX+S5w5KaE5Gr3ip9uPaCIg1JQTpbqOHWsvJVIzymFScBMFMaEjMoCuoSERoLx0uswEHxmlj4NImhNqPFV/TqREKDUWvkkKoodq0cvE/7xuooMzL2VhnGgI6eyhIOFYRzhrBveZBKr52BBCJTN/xXRIJKHa9JeV4Cyu/Je0alXH8JtaqX4xryOPDtAhqiAHnaI6ukYN1EQUPaAn9IJerUfr2Xqz3mfRnDWf2Ue/YH18AyElmRM=</latexit><latexit sha1_base64="4JJoRA9shpS37QPaThd581qMC7M=">AAACDHicbVDLSgMxFM3UV62vqks3wVaoCGWmG90IRRe6rGIf0BlKJr3ThiYzQ5IRytAPcOOvuHGhiFs/wJ1/Y6btQqsHAifnnEtyjx9zprRtf1m5peWV1bX8emFjc2t7p7i711JRIik0acQj2fGJAs5CaGqmOXRiCUT4HNr+6DLz2/cgFYvCOz2OwRNkELKAUaKN1CuWyrcMRMW9IkKQE1cz3od0dpscn9tljHHBpOyqPQX+S5w5KaE5Gr3ip9uPaCIg1JQTpbqOHWsvJVIzymFScBMFMaEjMoCuoSERoLx0uswEHxmlj4NImhNqPFV/TqREKDUWvkkKoodq0cvE/7xuooMzL2VhnGgI6eyhIOFYRzhrBveZBKr52BBCJTN/xXRIJKHa9JeV4Cyu/Je0alXH8JtaqX4xryOPDtAhqiAHnaI6ukYN1EQUPaAn9IJerUfr2Xqz3mfRnDWf2Ue/YH18AyElmRM=</latexit><latexit sha1_base64="4JJoRA9shpS37QPaThd581qMC7M=">AAACDHicbVDLSgMxFM3UV62vqks3wVaoCGWmG90IRRe6rGIf0BlKJr3ThiYzQ5IRytAPcOOvuHGhiFs/wJ1/Y6btQqsHAifnnEtyjx9zprRtf1m5peWV1bX8emFjc2t7p7i711JRIik0acQj2fGJAs5CaGqmOXRiCUT4HNr+6DLz2/cgFYvCOz2OwRNkELKAUaKN1CuWyrcMRMW9IkKQE1cz3od0dpscn9tljHHBpOyqPQX+S5w5KaE5Gr3ip9uPaCIg1JQTpbqOHWsvJVIzymFScBMFMaEjMoCuoSERoLx0uswEHxmlj4NImhNqPFV/TqREKDUWvkkKoodq0cvE/7xuooMzL2VhnGgI6eyhIOFYRzhrBveZBKr52BBCJTN/xXRIJKHa9JeV4Cyu/Je0alXH8JtaqX4xryOPDtAhqiAHnaI6ukYN1EQUPaAn9IJerUfr2Xqz3mfRnDWf2Ue/YH18AyElmRM=</latexit><latexit sha1_base64="4JJoRA9shpS37QPaThd581qMC7M=">AAACDHicbVDLSgMxFM3UV62vqks3wVaoCGWmG90IRRe6rGIf0BlKJr3ThiYzQ5IRytAPcOOvuHGhiFs/wJ1/Y6btQqsHAifnnEtyjx9zprRtf1m5peWV1bX8emFjc2t7p7i711JRIik0acQj2fGJAs5CaGqmOXRiCUT4HNr+6DLz2/cgFYvCOz2OwRNkELKAUaKN1CuWyrcMRMW9IkKQE1cz3od0dpscn9tljHHBpOyqPQX+S5w5KaE5Gr3ip9uPaCIg1JQTpbqOHWsvJVIzymFScBMFMaEjMoCuoSERoLx0uswEHxmlj4NImhNqPFV/TqREKDUWvkkKoodq0cvE/7xuooMzL2VhnGgI6eyhIOFYRzhrBveZBKr52BBCJTN/xXRIJKHa9JeV4Cyu/Je0alXH8JtaqX4xryOPDtAhqiAHnaI6ukYN1EQUPaAn9IJerUfr2Xqz3mfRnDWf2Ue/YH18AyElmRM=</latexit>

so                                  



and

C0,1
<latexit sha1_base64="e7t0q5gHX5h240qNqsJBtW/jpdU=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8CAlEUGPxV48VrAf0May2U7apZtN2N0IJfRHePGgiFd/jzf/jds2B219YeHhnRl25g0SwbVx3W+nsLa+sblV3C7t7O7tH5QPj1o6ThXDJotFrDoB1Si4xKbhRmAnUUijQGA7GNdn9fYTKs1j+WAmCfoRHUoeckaNtdr1x8y98Kb9csWtunORVfByqECuRr/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSuRUkj1H42X3dKzqwzIGGs7JOGzN3fExmNtJ5Ege2MqBnp5drM/K/WTU1442dcJqlByRYfhakgJiaz28mAK2RGTCxQprjdlbARVZQZm1DJhuAtn7wKrcuqZ/n+qlK7zeMowgmcwjl4cA01uIMGNIHBGJ7hFd6cxHlx3p2PRWvByWeO4Y+czx9WEo7m</latexit><latexit sha1_base64="e7t0q5gHX5h240qNqsJBtW/jpdU=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8CAlEUGPxV48VrAf0May2U7apZtN2N0IJfRHePGgiFd/jzf/jds2B219YeHhnRl25g0SwbVx3W+nsLa+sblV3C7t7O7tH5QPj1o6ThXDJotFrDoB1Si4xKbhRmAnUUijQGA7GNdn9fYTKs1j+WAmCfoRHUoeckaNtdr1x8y98Kb9csWtunORVfByqECuRr/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSuRUkj1H42X3dKzqwzIGGs7JOGzN3fExmNtJ5Ege2MqBnp5drM/K/WTU1442dcJqlByRYfhakgJiaz28mAK2RGTCxQprjdlbARVZQZm1DJhuAtn7wKrcuqZ/n+qlK7zeMowgmcwjl4cA01uIMGNIHBGJ7hFd6cxHlx3p2PRWvByWeO4Y+czx9WEo7m</latexit><latexit sha1_base64="e7t0q5gHX5h240qNqsJBtW/jpdU=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8CAlEUGPxV48VrAf0May2U7apZtN2N0IJfRHePGgiFd/jzf/jds2B219YeHhnRl25g0SwbVx3W+nsLa+sblV3C7t7O7tH5QPj1o6ThXDJotFrDoB1Si4xKbhRmAnUUijQGA7GNdn9fYTKs1j+WAmCfoRHUoeckaNtdr1x8y98Kb9csWtunORVfByqECuRr/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSuRUkj1H42X3dKzqwzIGGs7JOGzN3fExmNtJ5Ege2MqBnp5drM/K/WTU1442dcJqlByRYfhakgJiaz28mAK2RGTCxQprjdlbARVZQZm1DJhuAtn7wKrcuqZ/n+qlK7zeMowgmcwjl4cA01uIMGNIHBGJ7hFd6cxHlx3p2PRWvByWeO4Y+czx9WEo7m</latexit><latexit sha1_base64="e7t0q5gHX5h240qNqsJBtW/jpdU=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8CAlEUGPxV48VrAf0May2U7apZtN2N0IJfRHePGgiFd/jzf/jds2B219YeHhnRl25g0SwbVx3W+nsLa+sblV3C7t7O7tH5QPj1o6ThXDJotFrDoB1Si4xKbhRmAnUUijQGA7GNdn9fYTKs1j+WAmCfoRHUoeckaNtdr1x8y98Kb9csWtunORVfByqECuRr/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSuRUkj1H42X3dKzqwzIGGs7JOGzN3fExmNtJ5Ege2MqBnp5drM/K/WTU1442dcJqlByRYfhakgJiaz28mAK2RGTCxQprjdlbARVZQZm1DJhuAtn7wKrcuqZ/n+qlK7zeMowgmcwjl4cA01uIMGNIHBGJ7hFd6cxHlx3p2PRWvByWeO4Y+czx9WEo7m</latexit> C0,1

<latexit sha1_base64="e7t0q5gHX5h240qNqsJBtW/jpdU=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8CAlEUGPxV48VrAf0May2U7apZtN2N0IJfRHePGgiFd/jzf/jds2B219YeHhnRl25g0SwbVx3W+nsLa+sblV3C7t7O7tH5QPj1o6ThXDJotFrDoB1Si4xKbhRmAnUUijQGA7GNdn9fYTKs1j+WAmCfoRHUoeckaNtdr1x8y98Kb9csWtunORVfByqECuRr/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSuRUkj1H42X3dKzqwzIGGs7JOGzN3fExmNtJ5Ege2MqBnp5drM/K/WTU1442dcJqlByRYfhakgJiaz28mAK2RGTCxQprjdlbARVZQZm1DJhuAtn7wKrcuqZ/n+qlK7zeMowgmcwjl4cA01uIMGNIHBGJ7hFd6cxHlx3p2PRWvByWeO4Y+czx9WEo7m</latexit><latexit sha1_base64="e7t0q5gHX5h240qNqsJBtW/jpdU=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8CAlEUGPxV48VrAf0May2U7apZtN2N0IJfRHePGgiFd/jzf/jds2B219YeHhnRl25g0SwbVx3W+nsLa+sblV3C7t7O7tH5QPj1o6ThXDJotFrDoB1Si4xKbhRmAnUUijQGA7GNdn9fYTKs1j+WAmCfoRHUoeckaNtdr1x8y98Kb9csWtunORVfByqECuRr/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSuRUkj1H42X3dKzqwzIGGs7JOGzN3fExmNtJ5Ege2MqBnp5drM/K/WTU1442dcJqlByRYfhakgJiaz28mAK2RGTCxQprjdlbARVZQZm1DJhuAtn7wKrcuqZ/n+qlK7zeMowgmcwjl4cA01uIMGNIHBGJ7hFd6cxHlx3p2PRWvByWeO4Y+czx9WEo7m</latexit><latexit sha1_base64="e7t0q5gHX5h240qNqsJBtW/jpdU=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8CAlEUGPxV48VrAf0May2U7apZtN2N0IJfRHePGgiFd/jzf/jds2B219YeHhnRl25g0SwbVx3W+nsLa+sblV3C7t7O7tH5QPj1o6ThXDJotFrDoB1Si4xKbhRmAnUUijQGA7GNdn9fYTKs1j+WAmCfoRHUoeckaNtdr1x8y98Kb9csWtunORVfByqECuRr/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSuRUkj1H42X3dKzqwzIGGs7JOGzN3fExmNtJ5Ege2MqBnp5drM/K/WTU1442dcJqlByRYfhakgJiaz28mAK2RGTCxQprjdlbARVZQZm1DJhuAtn7wKrcuqZ/n+qlK7zeMowgmcwjl4cA01uIMGNIHBGJ7hFd6cxHlx3p2PRWvByWeO4Y+czx9WEo7m</latexit><latexit sha1_base64="e7t0q5gHX5h240qNqsJBtW/jpdU=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8CAlEUGPxV48VrAf0May2U7apZtN2N0IJfRHePGgiFd/jzf/jds2B219YeHhnRl25g0SwbVx3W+nsLa+sblV3C7t7O7tH5QPj1o6ThXDJotFrDoB1Si4xKbhRmAnUUijQGA7GNdn9fYTKs1j+WAmCfoRHUoeckaNtdr1x8y98Kb9csWtunORVfByqECuRr/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSuRUkj1H42X3dKzqwzIGGs7JOGzN3fExmNtJ5Ege2MqBnp5drM/K/WTU1442dcJqlByRYfhakgJiaz28mAK2RGTCxQprjdlbARVZQZm1DJhuAtn7wKrcuqZ/n+qlK7zeMowgmcwjl4cA01uIMGNIHBGJ7hFd6cxHlx3p2PRWvByWeO4Y+czx9WEo7m</latexit>

g 2 C0,1, � 2 L1, J 2 C0,1
<latexit sha1_base64="wFFJ6rtSyHklFHzgiXLXpNrvJY8=">AAACHHicbVBLSwMxGMz6rPVV9eglWAQPpeyqoMdiD4p4qGAf0N2WbJptQ5PskmSFZekP8eJf8eJBES8eBP+N2baH2joQMszMR/KNHzGqtG3/WEvLK6tr67mN/ObW9s5uYW+/ocJYYlLHIQtly0eKMCpIXVPNSCuSBHGfkaY/rGZ+85FIRUPxoJOIeBz1BQ0oRtpI3cIZ7LtUwGontUvOqORC9xpxjjLtrpOaK9BJJt/OpLqFol22x4CLxJmSIpii1i18ub0Qx5wIjRlSqu3YkfZSJDXFjIzybqxIhPAQ9UnbUIE4UV46Xm4Ej43Sg0EozREajtXZiRRxpRLumyRHeqDmvUz8z2vHOrj0UiqiWBOBJw8FMYM6hFlTsEclwZolhiAsqfkrxAMkEdamz7wpwZlfeZE0TsuO4ffnxcrVtI4cOARH4AQ44AJUwA2ogTrA4Am8gDfwbj1br9aH9TmJLlnTmQPwB9b3LwJjn3Y=</latexit><latexit sha1_base64="wFFJ6rtSyHklFHzgiXLXpNrvJY8=">AAACHHicbVBLSwMxGMz6rPVV9eglWAQPpeyqoMdiD4p4qGAf0N2WbJptQ5PskmSFZekP8eJf8eJBES8eBP+N2baH2joQMszMR/KNHzGqtG3/WEvLK6tr67mN/ObW9s5uYW+/ocJYYlLHIQtly0eKMCpIXVPNSCuSBHGfkaY/rGZ+85FIRUPxoJOIeBz1BQ0oRtpI3cIZ7LtUwGontUvOqORC9xpxjjLtrpOaK9BJJt/OpLqFol22x4CLxJmSIpii1i18ub0Qx5wIjRlSqu3YkfZSJDXFjIzybqxIhPAQ9UnbUIE4UV46Xm4Ej43Sg0EozREajtXZiRRxpRLumyRHeqDmvUz8z2vHOrj0UiqiWBOBJw8FMYM6hFlTsEclwZolhiAsqfkrxAMkEdamz7wpwZlfeZE0TsuO4ffnxcrVtI4cOARH4AQ44AJUwA2ogTrA4Am8gDfwbj1br9aH9TmJLlnTmQPwB9b3LwJjn3Y=</latexit><latexit sha1_base64="wFFJ6rtSyHklFHzgiXLXpNrvJY8=">AAACHHicbVBLSwMxGMz6rPVV9eglWAQPpeyqoMdiD4p4qGAf0N2WbJptQ5PskmSFZekP8eJf8eJBES8eBP+N2baH2joQMszMR/KNHzGqtG3/WEvLK6tr67mN/ObW9s5uYW+/ocJYYlLHIQtly0eKMCpIXVPNSCuSBHGfkaY/rGZ+85FIRUPxoJOIeBz1BQ0oRtpI3cIZ7LtUwGontUvOqORC9xpxjjLtrpOaK9BJJt/OpLqFol22x4CLxJmSIpii1i18ub0Qx5wIjRlSqu3YkfZSJDXFjIzybqxIhPAQ9UnbUIE4UV46Xm4Ej43Sg0EozREajtXZiRRxpRLumyRHeqDmvUz8z2vHOrj0UiqiWBOBJw8FMYM6hFlTsEclwZolhiAsqfkrxAMkEdamz7wpwZlfeZE0TsuO4ffnxcrVtI4cOARH4AQ44AJUwA2ogTrA4Am8gDfwbj1br9aH9TmJLlnTmQPwB9b3LwJjn3Y=</latexit><latexit sha1_base64="wFFJ6rtSyHklFHzgiXLXpNrvJY8=">AAACHHicbVBLSwMxGMz6rPVV9eglWAQPpeyqoMdiD4p4qGAf0N2WbJptQ5PskmSFZekP8eJf8eJBES8eBP+N2baH2joQMszMR/KNHzGqtG3/WEvLK6tr67mN/ObW9s5uYW+/ocJYYlLHIQtly0eKMCpIXVPNSCuSBHGfkaY/rGZ+85FIRUPxoJOIeBz1BQ0oRtpI3cIZ7LtUwGontUvOqORC9xpxjjLtrpOaK9BJJt/OpLqFol22x4CLxJmSIpii1i18ub0Qx5wIjRlSqu3YkfZSJDXFjIzybqxIhPAQ9UnbUIE4UV46Xm4Ej43Sg0EozREajtXZiRRxpRLumyRHeqDmvUz8z2vHOrj0UiqiWBOBJw8FMYM6hFlTsEclwZolhiAsqfkrxAMkEdamz7wpwZlfeZE0TsuO4ffnxcrVtI4cOARH4AQ44AJUwA2ogTrA4Am8gDfwbj1br9aH9TmJLlnTmQPwB9b3LwJjn3Y=</latexit>

L1
<latexit sha1_base64="/7dONn3y7dmOrwQJQAWUBWh4pcM=">AAAB8XicbZA9SwNBEIbn4leMX1FLm8UgWIU7EbQM2lhYRDAfmJxhb7OXLNnbO3bnhHDkX9hYKGLrv7Hz37hJrtDEFxYe3plhZ94gkcKg6347hZXVtfWN4mZpa3tnd6+8f9A0caoZb7BYxrodUMOlULyBAiVvJ5rTKJC8FYyup/XWE9dGxOoexwn3IzpQIhSMorUebh+zrlAhjie9csWtujORZfByqECueq/81e3HLI24QiapMR3PTdDPqEbBJJ+UuqnhCWUjOuAdi4pG3PjZbOMJObFOn4Sxtk8hmbm/JzIaGTOOAtsZURyaxdrU/K/WSTG89DOhkhS5YvOPwlQSjMn0fNIXmjOUYwuUaWF3JWxINWVoQyrZELzFk5eheVb1LN+dV2pXeRxFOIJjOAUPLqAGN1CHBjBQ8Ayv8OYY58V5dz7mrQUnnzmEP3I+fwDbKZEG</latexit><latexit sha1_base64="/7dONn3y7dmOrwQJQAWUBWh4pcM=">AAAB8XicbZA9SwNBEIbn4leMX1FLm8UgWIU7EbQM2lhYRDAfmJxhb7OXLNnbO3bnhHDkX9hYKGLrv7Hz37hJrtDEFxYe3plhZ94gkcKg6347hZXVtfWN4mZpa3tnd6+8f9A0caoZb7BYxrodUMOlULyBAiVvJ5rTKJC8FYyup/XWE9dGxOoexwn3IzpQIhSMorUebh+zrlAhjie9csWtujORZfByqECueq/81e3HLI24QiapMR3PTdDPqEbBJJ+UuqnhCWUjOuAdi4pG3PjZbOMJObFOn4Sxtk8hmbm/JzIaGTOOAtsZURyaxdrU/K/WSTG89DOhkhS5YvOPwlQSjMn0fNIXmjOUYwuUaWF3JWxINWVoQyrZELzFk5eheVb1LN+dV2pXeRxFOIJjOAUPLqAGN1CHBjBQ8Ayv8OYY58V5dz7mrQUnnzmEP3I+fwDbKZEG</latexit><latexit sha1_base64="/7dONn3y7dmOrwQJQAWUBWh4pcM=">AAAB8XicbZA9SwNBEIbn4leMX1FLm8UgWIU7EbQM2lhYRDAfmJxhb7OXLNnbO3bnhHDkX9hYKGLrv7Hz37hJrtDEFxYe3plhZ94gkcKg6347hZXVtfWN4mZpa3tnd6+8f9A0caoZb7BYxrodUMOlULyBAiVvJ5rTKJC8FYyup/XWE9dGxOoexwn3IzpQIhSMorUebh+zrlAhjie9csWtujORZfByqECueq/81e3HLI24QiapMR3PTdDPqEbBJJ+UuqnhCWUjOuAdi4pG3PjZbOMJObFOn4Sxtk8hmbm/JzIaGTOOAtsZURyaxdrU/K/WSTG89DOhkhS5YvOPwlQSjMn0fNIXmjOUYwuUaWF3JWxINWVoQyrZELzFk5eheVb1LN+dV2pXeRxFOIJjOAUPLqAGN1CHBjBQ8Ayv8OYY58V5dz7mrQUnnzmEP3I+fwDbKZEG</latexit><latexit sha1_base64="/7dONn3y7dmOrwQJQAWUBWh4pcM=">AAAB8XicbZA9SwNBEIbn4leMX1FLm8UgWIU7EbQM2lhYRDAfmJxhb7OXLNnbO3bnhHDkX9hYKGLrv7Hz37hJrtDEFxYe3plhZ94gkcKg6347hZXVtfWN4mZpa3tnd6+8f9A0caoZb7BYxrodUMOlULyBAiVvJ5rTKJC8FYyup/XWE9dGxOoexwn3IzpQIhSMorUebh+zrlAhjie9csWtujORZfByqECueq/81e3HLI24QiapMR3PTdDPqEbBJJ+UuqnhCWUjOuAdi4pG3PjZbOMJObFOn4Sxtk8hmbm/JzIaGTOOAtsZURyaxdrU/K/WSTG89DOhkhS5YvOPwlQSjMn0fNIXmjOUYwuUaWF3JWxINWVoQyrZELzFk5eheVb1LN+dV2pXeRxFOIJjOAUPLqAGN1CHBjBQ8Ayv8OYY58V5dz7mrQUnnzmEP3I+fwDbKZEG</latexit>
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<latexit sha1_base64="Zw6BJrHM/robHphT5wGuAABQUAI="></latexit><latexit sha1_base64="Zw6BJrHM/robHphT5wGuAABQUAI="></latexit><latexit sha1_base64="Zw6BJrHM/robHphT5wGuAABQUAI="></latexit><latexit sha1_base64="Zw6BJrHM/robHphT5wGuAABQUAI="></latexit>

Flat
<latexit sha1_base64="PPCW/aG7NM802ftdV7j3FkH2VDU=">AAAB63icbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRYFMRjBfsBbSib7aZdutmE3YlQQv+CFw+KePUPefPfuGlz0NYXFh7emWFn3iCRwqDrfjultfWNza3ydmVnd2//oHp41DZxqhlvsVjGuhtQw6VQvIUCJe8mmtMokLwTTG7zeueJayNi9YjThPsRHSkRCkYxt+4kxUG15tbducgqeAXUoFBzUP3qD2OWRlwhk9SYnucm6GdUo2CSzyr91PCEsgkd8Z5FRSNu/Gy+64ycWWdIwljbp5DM3d8TGY2MmUaB7Ywojs1yLTf/q/VSDK/9TKgkRa7Y4qMwlQRjkh9OhkJzhnJqgTIt7K6EjammDG08FRuCt3zyKrQv6p7lh8ta46aIowwncArn4MEVNOAemtACBmN4hld4cyLnxXl3PhatJaeYOYY/cj5/APHSjik=</latexit><latexit sha1_base64="PPCW/aG7NM802ftdV7j3FkH2VDU=">AAAB63icbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRYFMRjBfsBbSib7aZdutmE3YlQQv+CFw+KePUPefPfuGlz0NYXFh7emWFn3iCRwqDrfjultfWNza3ydmVnd2//oHp41DZxqhlvsVjGuhtQw6VQvIUCJe8mmtMokLwTTG7zeueJayNi9YjThPsRHSkRCkYxt+4kxUG15tbducgqeAXUoFBzUP3qD2OWRlwhk9SYnucm6GdUo2CSzyr91PCEsgkd8Z5FRSNu/Gy+64ycWWdIwljbp5DM3d8TGY2MmUaB7Ywojs1yLTf/q/VSDK/9TKgkRa7Y4qMwlQRjkh9OhkJzhnJqgTIt7K6EjammDG08FRuCt3zyKrQv6p7lh8ta46aIowwncArn4MEVNOAemtACBmN4hld4cyLnxXl3PhatJaeYOYY/cj5/APHSjik=</latexit><latexit sha1_base64="PPCW/aG7NM802ftdV7j3FkH2VDU=">AAAB63icbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRYFMRjBfsBbSib7aZdutmE3YlQQv+CFw+KePUPefPfuGlz0NYXFh7emWFn3iCRwqDrfjultfWNza3ydmVnd2//oHp41DZxqhlvsVjGuhtQw6VQvIUCJe8mmtMokLwTTG7zeueJayNi9YjThPsRHSkRCkYxt+4kxUG15tbducgqeAXUoFBzUP3qD2OWRlwhk9SYnucm6GdUo2CSzyr91PCEsgkd8Z5FRSNu/Gy+64ycWWdIwljbp5DM3d8TGY2MmUaB7Ywojs1yLTf/q/VSDK/9TKgkRa7Y4qMwlQRjkh9OhkJzhnJqgTIt7K6EjammDG08FRuCt3zyKrQv6p7lh8ta46aIowwncArn4MEVNOAemtACBmN4hld4cyLnxXl3PhatJaeYOYY/cj5/APHSjik=</latexit><latexit sha1_base64="PPCW/aG7NM802ftdV7j3FkH2VDU=">AAAB63icbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRYFMRjBfsBbSib7aZdutmE3YlQQv+CFw+KePUPefPfuGlz0NYXFh7emWFn3iCRwqDrfjultfWNza3ydmVnd2//oHp41DZxqhlvsVjGuhtQw6VQvIUCJe8mmtMokLwTTG7zeueJayNi9YjThPsRHSkRCkYxt+4kxUG15tbducgqeAXUoFBzUP3qD2OWRlwhk9SYnucm6GdUo2CSzyr91PCEsgkd8Z5FRSNu/Gy+64ycWWdIwljbp5DM3d8TGY2MmUaB7Ywojs1yLTf/q/VSDK/9TKgkRa7Y4qMwlQRjkh9OhkJzhnJqgTIt7K6EjammDG08FRuCt3zyKrQv6p7lh8ta46aIowwncArn4MEVNOAemtACBmN4hld4cyLnxXl3PhatJaeYOYY/cj5/APHSjik=</latexit>

ˆ̂�↵
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<latexit sha1_base64="XJQw3LRhqmQYGnjlTn4IKFW09Bg=">AAACEnicbZDLSsNAFIYn9VbrrerSTbAIuimJCLosutBlBXuBJoaT6bQdOpOEmROhhDyDG1/FjQtF3Lpy59s4vSy09cAMH/9/DjPnDxPBNTrOt1VYWl5ZXSuulzY2t7Z3yrt7TR2nirIGjUWs2iFoJnjEGshRsHaiGMhQsFY4vBr7rQemNI+jOxwlzJfQj3iPU0AjBeUTbwCYTa9rkBLy/D7zQCQDyIPMCxmC15/oQbniVJ1J2YvgzqBCZlUPyl9eN6apZBFSAVp3XCdBPwOFnAqWl7xUswToEPqsYzACybSfTVbK7SOjdO1erMyJ0J6ovycykFqPZGg6JeBAz3tj8T+vk2Lvws94lKTIIjp9qJcKG2N7nI/d5YpRFCMDQBU3f7XpABRQNCmWTAju/MqL0DytuoZvzyq1y1kcRXJADskxcck5qZEbUicNQskjeSav5M16sl6sd+tj2lqwZjP75E9Znz8y3J8M</latexit><latexit sha1_base64="XJQw3LRhqmQYGnjlTn4IKFW09Bg=">AAACEnicbZDLSsNAFIYn9VbrrerSTbAIuimJCLosutBlBXuBJoaT6bQdOpOEmROhhDyDG1/FjQtF3Lpy59s4vSy09cAMH/9/DjPnDxPBNTrOt1VYWl5ZXSuulzY2t7Z3yrt7TR2nirIGjUWs2iFoJnjEGshRsHaiGMhQsFY4vBr7rQemNI+jOxwlzJfQj3iPU0AjBeUTbwCYTa9rkBLy/D7zQCQDyIPMCxmC15/oQbniVJ1J2YvgzqBCZlUPyl9eN6apZBFSAVp3XCdBPwOFnAqWl7xUswToEPqsYzACybSfTVbK7SOjdO1erMyJ0J6ovycykFqPZGg6JeBAz3tj8T+vk2Lvws94lKTIIjp9qJcKG2N7nI/d5YpRFCMDQBU3f7XpABRQNCmWTAju/MqL0DytuoZvzyq1y1kcRXJADskxcck5qZEbUicNQskjeSav5M16sl6sd+tj2lqwZjP75E9Znz8y3J8M</latexit><latexit sha1_base64="XJQw3LRhqmQYGnjlTn4IKFW09Bg=">AAACEnicbZDLSsNAFIYn9VbrrerSTbAIuimJCLosutBlBXuBJoaT6bQdOpOEmROhhDyDG1/FjQtF3Lpy59s4vSy09cAMH/9/DjPnDxPBNTrOt1VYWl5ZXSuulzY2t7Z3yrt7TR2nirIGjUWs2iFoJnjEGshRsHaiGMhQsFY4vBr7rQemNI+jOxwlzJfQj3iPU0AjBeUTbwCYTa9rkBLy/D7zQCQDyIPMCxmC15/oQbniVJ1J2YvgzqBCZlUPyl9eN6apZBFSAVp3XCdBPwOFnAqWl7xUswToEPqsYzACybSfTVbK7SOjdO1erMyJ0J6ovycykFqPZGg6JeBAz3tj8T+vk2Lvws94lKTIIjp9qJcKG2N7nI/d5YpRFCMDQBU3f7XpABRQNCmWTAju/MqL0DytuoZvzyq1y1kcRXJADskxcck5qZEbUicNQskjeSav5M16sl6sd+tj2lqwZjP75E9Znz8y3J8M</latexit><latexit sha1_base64="XJQw3LRhqmQYGnjlTn4IKFW09Bg=">AAACEnicbZDLSsNAFIYn9VbrrerSTbAIuimJCLosutBlBXuBJoaT6bQdOpOEmROhhDyDG1/FjQtF3Lpy59s4vSy09cAMH/9/DjPnDxPBNTrOt1VYWl5ZXSuulzY2t7Z3yrt7TR2nirIGjUWs2iFoJnjEGshRsHaiGMhQsFY4vBr7rQemNI+jOxwlzJfQj3iPU0AjBeUTbwCYTa9rkBLy/D7zQCQDyIPMCxmC15/oQbniVJ1J2YvgzqBCZlUPyl9eN6apZBFSAVp3XCdBPwOFnAqWl7xUswToEPqsYzACybSfTVbK7SOjdO1erMyJ0J6ovycykFqPZGg6JeBAz3tj8T+vk2Lvws94lKTIIjp9qJcKG2N7nI/d5YpRFCMDQBU3f7XpABRQNCmWTAju/MqL0DytuoZvzyq1y1kcRXJADskxcck5qZEbUicNQskjeSav5M16sl6sd+tj2lqwZjP75E9Znz8y3J8M</latexit>

��̃↵
��

<latexit sha1_base64="UFJb3rMrhENgusxo1CkwX9jdDHM=">AAACD3icbZA9SwNBEIb3/DZ+RS1tDoNio9yJoGXQQksFkwi5GOY2c8ni7t2xOyeE4/6BjX/FxkIRW1s7/42bj0KjLyw8vDPD7LxhKoUhz/typqZnZufmFxZLS8srq2vl9Y26STLNscYTmeibEAxKEWONBEm8STWCCiU2wruzQb1xj9qIJL6mfootBd1YRIIDWatd3t0PSMgO5sE5KAXFbR6ATHtQtPMgRIKgO7Tb5Yp34A3l/gV/DBU21mW7/Bl0Ep4pjIlLMKbpeym1ctAkuMSiFGQGU+B30MWmxRgUmlY+vKdwd6zTcaNE2xeTO3R/TuSgjOmr0HYqoJ6ZrA3M/2rNjKKTVi7iNCOM+WhRlEmXEncQjtsRGjnJvgXgWti/urwHGjjZCEs2BH/y5L9QPzzwLV8dVaqn4zgW2BbbZnvMZ8esyi7YJasxzh7YE3thr86j8+y8Oe+j1ilnPLPJfsn5+AYrZ51f</latexit><latexit sha1_base64="UFJb3rMrhENgusxo1CkwX9jdDHM=">AAACD3icbZA9SwNBEIb3/DZ+RS1tDoNio9yJoGXQQksFkwi5GOY2c8ni7t2xOyeE4/6BjX/FxkIRW1s7/42bj0KjLyw8vDPD7LxhKoUhz/typqZnZufmFxZLS8srq2vl9Y26STLNscYTmeibEAxKEWONBEm8STWCCiU2wruzQb1xj9qIJL6mfootBd1YRIIDWatd3t0PSMgO5sE5KAXFbR6ATHtQtPMgRIKgO7Tb5Yp34A3l/gV/DBU21mW7/Bl0Ep4pjIlLMKbpeym1ctAkuMSiFGQGU+B30MWmxRgUmlY+vKdwd6zTcaNE2xeTO3R/TuSgjOmr0HYqoJ6ZrA3M/2rNjKKTVi7iNCOM+WhRlEmXEncQjtsRGjnJvgXgWti/urwHGjjZCEs2BH/y5L9QPzzwLV8dVaqn4zgW2BbbZnvMZ8esyi7YJasxzh7YE3thr86j8+y8Oe+j1ilnPLPJfsn5+AYrZ51f</latexit><latexit sha1_base64="UFJb3rMrhENgusxo1CkwX9jdDHM=">AAACD3icbZA9SwNBEIb3/DZ+RS1tDoNio9yJoGXQQksFkwi5GOY2c8ni7t2xOyeE4/6BjX/FxkIRW1s7/42bj0KjLyw8vDPD7LxhKoUhz/typqZnZufmFxZLS8srq2vl9Y26STLNscYTmeibEAxKEWONBEm8STWCCiU2wruzQb1xj9qIJL6mfootBd1YRIIDWatd3t0PSMgO5sE5KAXFbR6ATHtQtPMgRIKgO7Tb5Yp34A3l/gV/DBU21mW7/Bl0Ep4pjIlLMKbpeym1ctAkuMSiFGQGU+B30MWmxRgUmlY+vKdwd6zTcaNE2xeTO3R/TuSgjOmr0HYqoJ6ZrA3M/2rNjKKTVi7iNCOM+WhRlEmXEncQjtsRGjnJvgXgWti/urwHGjjZCEs2BH/y5L9QPzzwLV8dVaqn4zgW2BbbZnvMZ8esyi7YJasxzh7YE3thr86j8+y8Oe+j1ilnPLPJfsn5+AYrZ51f</latexit><latexit sha1_base64="UFJb3rMrhENgusxo1CkwX9jdDHM=">AAACD3icbZA9SwNBEIb3/DZ+RS1tDoNio9yJoGXQQksFkwi5GOY2c8ni7t2xOyeE4/6BjX/FxkIRW1s7/42bj0KjLyw8vDPD7LxhKoUhz/typqZnZufmFxZLS8srq2vl9Y26STLNscYTmeibEAxKEWONBEm8STWCCiU2wruzQb1xj9qIJL6mfootBd1YRIIDWatd3t0PSMgO5sE5KAXFbR6ATHtQtPMgRIKgO7Tb5Yp34A3l/gV/DBU21mW7/Bl0Ep4pjIlLMKbpeym1ctAkuMSiFGQGU+B30MWmxRgUmlY+vKdwd6zTcaNE2xeTO3R/TuSgjOmr0HYqoJ6ZrA3M/2rNjKKTVi7iNCOM+WhRlEmXEncQjtsRGjnJvgXgWti/urwHGjjZCEs2BH/y5L9QPzzwLV8dVaqn4zgW2BbbZnvMZ8esyi7YJasxzh7YE3thr86j8+y8Oe+j1ilnPLPJfsn5+AYrZ51f</latexit>

Riem(�+ �̃) = 0
<latexit sha1_base64="4JJoRA9shpS37QPaThd581qMC7M=">AAACDHicbVDLSgMxFM3UV62vqks3wVaoCGWmG90IRRe6rGIf0BlKJr3ThiYzQ5IRytAPcOOvuHGhiFs/wJ1/Y6btQqsHAifnnEtyjx9zprRtf1m5peWV1bX8emFjc2t7p7i711JRIik0acQj2fGJAs5CaGqmOXRiCUT4HNr+6DLz2/cgFYvCOz2OwRNkELKAUaKN1CuWyrcMRMW9IkKQE1cz3od0dpscn9tljHHBpOyqPQX+S5w5KaE5Gr3ip9uPaCIg1JQTpbqOHWsvJVIzymFScBMFMaEjMoCuoSERoLx0uswEHxmlj4NImhNqPFV/TqREKDUWvkkKoodq0cvE/7xuooMzL2VhnGgI6eyhIOFYRzhrBveZBKr52BBCJTN/xXRIJKHa9JeV4Cyu/Je0alXH8JtaqX4xryOPDtAhqiAHnaI6ukYN1EQUPaAn9IJerUfr2Xqz3mfRnDWf2Ue/YH18AyElmRM=</latexit><latexit sha1_base64="4JJoRA9shpS37QPaThd581qMC7M=">AAACDHicbVDLSgMxFM3UV62vqks3wVaoCGWmG90IRRe6rGIf0BlKJr3ThiYzQ5IRytAPcOOvuHGhiFs/wJ1/Y6btQqsHAifnnEtyjx9zprRtf1m5peWV1bX8emFjc2t7p7i711JRIik0acQj2fGJAs5CaGqmOXRiCUT4HNr+6DLz2/cgFYvCOz2OwRNkELKAUaKN1CuWyrcMRMW9IkKQE1cz3od0dpscn9tljHHBpOyqPQX+S5w5KaE5Gr3ip9uPaCIg1JQTpbqOHWsvJVIzymFScBMFMaEjMoCuoSERoLx0uswEHxmlj4NImhNqPFV/TqREKDUWvkkKoodq0cvE/7xuooMzL2VhnGgI6eyhIOFYRzhrBveZBKr52BBCJTN/xXRIJKHa9JeV4Cyu/Je0alXH8JtaqX4xryOPDtAhqiAHnaI6ukYN1EQUPaAn9IJerUfr2Xqz3mfRnDWf2Ue/YH18AyElmRM=</latexit><latexit sha1_base64="4JJoRA9shpS37QPaThd581qMC7M=">AAACDHicbVDLSgMxFM3UV62vqks3wVaoCGWmG90IRRe6rGIf0BlKJr3ThiYzQ5IRytAPcOOvuHGhiFs/wJ1/Y6btQqsHAifnnEtyjx9zprRtf1m5peWV1bX8emFjc2t7p7i711JRIik0acQj2fGJAs5CaGqmOXRiCUT4HNr+6DLz2/cgFYvCOz2OwRNkELKAUaKN1CuWyrcMRMW9IkKQE1cz3od0dpscn9tljHHBpOyqPQX+S5w5KaE5Gr3ip9uPaCIg1JQTpbqOHWsvJVIzymFScBMFMaEjMoCuoSERoLx0uswEHxmlj4NImhNqPFV/TqREKDUWvkkKoodq0cvE/7xuooMzL2VhnGgI6eyhIOFYRzhrBveZBKr52BBCJTN/xXRIJKHa9JeV4Cyu/Je0alXH8JtaqX4xryOPDtAhqiAHnaI6ukYN1EQUPaAn9IJerUfr2Xqz3mfRnDWf2Ue/YH18AyElmRM=</latexit><latexit sha1_base64="4JJoRA9shpS37QPaThd581qMC7M=">AAACDHicbVDLSgMxFM3UV62vqks3wVaoCGWmG90IRRe6rGIf0BlKJr3ThiYzQ5IRytAPcOOvuHGhiFs/wJ1/Y6btQqsHAifnnEtyjx9zprRtf1m5peWV1bX8emFjc2t7p7i711JRIik0acQj2fGJAs5CaGqmOXRiCUT4HNr+6DLz2/cgFYvCOz2OwRNkELKAUaKN1CuWyrcMRMW9IkKQE1cz3od0dpscn9tljHHBpOyqPQX+S5w5KaE5Gr3ip9uPaCIg1JQTpbqOHWsvJVIzymFScBMFMaEjMoCuoSERoLx0uswEHxmlj4NImhNqPFV/TqREKDUWvkkKoodq0cvE/7xuooMzL2VhnGgI6eyhIOFYRzhrBveZBKr52BBCJTN/xXRIJKHa9JeV4Cyu/Je0alXH8JtaqX4xryOPDtAhqiAHnaI6ukYN1EQUPaAn9IJerUfr2Xqz3mfRnDWf2Ue/YH18AyElmRM=</latexit>

so                                  or �� �̃ = J�1dJ
<latexit sha1_base64="RJUE7rtV0Rp0pFV8ASLLZjIj1Ng=">AAACCXicbZBNS8MwGMfT+TbrW9Wjl+AQvGy0IuhFGHpQdprgXmCtI02zLSxpS5IKo/Tqxa/ixYMiXv0G3vw2plsPuvmHwC//53lInr8fMyqVbX8bpaXlldW18rq5sbm1vWPt7rVllAhMWjhikej6SBJGQ9JSVDHSjQVB3Gek44+v8nrngQhJo/BOTWLicTQM6YBipLTVt6B7jThHVVdRFpB0dssuGvdp1cmChmn2rYpds6eCi+AUUAGFmn3ryw0inHASKsyQlD3HjpWXIqEoZiQz3USSGOExGpKexhBxIr10ukkGj7QTwEEk9AkVnLq/J1LEpZxwX3dypEZyvpab/9V6iRqceykN40SREM8eGiQMqgjmscCACoIVm2hAWFD9V4hHSCCsdHh5CM78yovQPqk5mm9PK/XLIo4yOACH4Bg44AzUwQ1oghbA4BE8g1fwZjwZL8a78TFrLRnFzD74I+PzB5+OmPk=</latexit><latexit sha1_base64="RJUE7rtV0Rp0pFV8ASLLZjIj1Ng=">AAACCXicbZBNS8MwGMfT+TbrW9Wjl+AQvGy0IuhFGHpQdprgXmCtI02zLSxpS5IKo/Tqxa/ixYMiXv0G3vw2plsPuvmHwC//53lInr8fMyqVbX8bpaXlldW18rq5sbm1vWPt7rVllAhMWjhikej6SBJGQ9JSVDHSjQVB3Gek44+v8nrngQhJo/BOTWLicTQM6YBipLTVt6B7jThHVVdRFpB0dssuGvdp1cmChmn2rYpds6eCi+AUUAGFmn3ryw0inHASKsyQlD3HjpWXIqEoZiQz3USSGOExGpKexhBxIr10ukkGj7QTwEEk9AkVnLq/J1LEpZxwX3dypEZyvpab/9V6iRqceykN40SREM8eGiQMqgjmscCACoIVm2hAWFD9V4hHSCCsdHh5CM78yovQPqk5mm9PK/XLIo4yOACH4Bg44AzUwQ1oghbA4BE8g1fwZjwZL8a78TFrLRnFzD74I+PzB5+OmPk=</latexit><latexit sha1_base64="RJUE7rtV0Rp0pFV8ASLLZjIj1Ng=">AAACCXicbZBNS8MwGMfT+TbrW9Wjl+AQvGy0IuhFGHpQdprgXmCtI02zLSxpS5IKo/Tqxa/ixYMiXv0G3vw2plsPuvmHwC//53lInr8fMyqVbX8bpaXlldW18rq5sbm1vWPt7rVllAhMWjhikej6SBJGQ9JSVDHSjQVB3Gek44+v8nrngQhJo/BOTWLicTQM6YBipLTVt6B7jThHVVdRFpB0dssuGvdp1cmChmn2rYpds6eCi+AUUAGFmn3ryw0inHASKsyQlD3HjpWXIqEoZiQz3USSGOExGpKexhBxIr10ukkGj7QTwEEk9AkVnLq/J1LEpZxwX3dypEZyvpab/9V6iRqceykN40SREM8eGiQMqgjmscCACoIVm2hAWFD9V4hHSCCsdHh5CM78yovQPqk5mm9PK/XLIo4yOACH4Bg44AzUwQ1oghbA4BE8g1fwZjwZL8a78TFrLRnFzD74I+PzB5+OmPk=</latexit><latexit sha1_base64="RJUE7rtV0Rp0pFV8ASLLZjIj1Ng=">AAACCXicbZBNS8MwGMfT+TbrW9Wjl+AQvGy0IuhFGHpQdprgXmCtI02zLSxpS5IKo/Tqxa/ixYMiXv0G3vw2plsPuvmHwC//53lInr8fMyqVbX8bpaXlldW18rq5sbm1vWPt7rVllAhMWjhikej6SBJGQ9JSVDHSjQVB3Gek44+v8nrngQhJo/BOTWLicTQM6YBipLTVt6B7jThHVVdRFpB0dssuGvdp1cmChmn2rYpds6eCi+AUUAGFmn3ryw0inHASKsyQlD3HjpWXIqEoZiQz3USSGOExGpKexhBxIr10ukkGj7QTwEEk9AkVnLq/J1LEpZxwX3dypEZyvpab/9V6iRqceykN40SREM8eGiQMqgjmscCACoIVm2hAWFD9V4hHSCCsdHh5CM78yovQPqk5mm9PK/XLIo4yOACH4Bg44AzUwQ1oghbA4BE8g1fwZjwZL8a78TFrLRnFzD74I+PzB5+OmPk=</latexit>

Recall:



 To obtain a solvable system, we look to 
to couple this Cauchy-Riemann system 
to an equation for the unknown 
Jacobian     .J

<latexit sha1_base64="IA9tE1xYgC+chiSM4gZql44SaMg=">AAAB6nicbZA9TwJBEIbn8AvxC7W02QgmVuSORkuijbHCKEgCF7K3zMGGvb3L7p4JufATbCw0xtZfZOe/cYErFHyTTZ68M5OdeYNEcG1c99sprK1vbG4Vt0s7u3v7B+XDo7aOU8WwxWIRq05ANQousWW4EdhJFNIoEPgYjK9n9ccnVJrH8sFMEvQjOpQ85Iwaa91Xb6v9csWtuXORVfByqECuZr/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSuRUkj1H42X3VKzqwzIGGs7JOGzN3fExmNtJ5Ege2MqBnp5drM/K/WTU146WdcJqlByRYfhakgJiazu8mAK2RGTCxQprjdlbARVZQZm07JhuAtn7wK7XrNs3xXrzSu8jiKcAKncA4eXEADbqAJLWAwhGd4hTdHOC/Ou/OxaC04+cwx/JHz+QNXbo0o</latexit><latexit sha1_base64="IA9tE1xYgC+chiSM4gZql44SaMg=">AAAB6nicbZA9TwJBEIbn8AvxC7W02QgmVuSORkuijbHCKEgCF7K3zMGGvb3L7p4JufATbCw0xtZfZOe/cYErFHyTTZ68M5OdeYNEcG1c99sprK1vbG4Vt0s7u3v7B+XDo7aOU8WwxWIRq05ANQousWW4EdhJFNIoEPgYjK9n9ccnVJrH8sFMEvQjOpQ85Iwaa91Xb6v9csWtuXORVfByqECuZr/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSuRUkj1H42X3VKzqwzIGGs7JOGzN3fExmNtJ5Ege2MqBnp5drM/K/WTU146WdcJqlByRYfhakgJiazu8mAK2RGTCxQprjdlbARVZQZm07JhuAtn7wK7XrNs3xXrzSu8jiKcAKncA4eXEADbqAJLWAwhGd4hTdHOC/Ou/OxaC04+cwx/JHz+QNXbo0o</latexit><latexit sha1_base64="IA9tE1xYgC+chiSM4gZql44SaMg=">AAAB6nicbZA9TwJBEIbn8AvxC7W02QgmVuSORkuijbHCKEgCF7K3zMGGvb3L7p4JufATbCw0xtZfZOe/cYErFHyTTZ68M5OdeYNEcG1c99sprK1vbG4Vt0s7u3v7B+XDo7aOU8WwxWIRq05ANQousWW4EdhJFNIoEPgYjK9n9ccnVJrH8sFMEvQjOpQ85Iwaa91Xb6v9csWtuXORVfByqECuZr/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSuRUkj1H42X3VKzqwzIGGs7JOGzN3fExmNtJ5Ege2MqBnp5drM/K/WTU146WdcJqlByRYfhakgJiazu8mAK2RGTCxQprjdlbARVZQZm07JhuAtn7wK7XrNs3xXrzSu8jiKcAKncA4eXEADbqAJLWAwhGd4hTdHOC/Ou/OxaC04+cwx/JHz+QNXbo0o</latexit><latexit sha1_base64="IA9tE1xYgC+chiSM4gZql44SaMg=">AAAB6nicbZA9TwJBEIbn8AvxC7W02QgmVuSORkuijbHCKEgCF7K3zMGGvb3L7p4JufATbCw0xtZfZOe/cYErFHyTTZ68M5OdeYNEcG1c99sprK1vbG4Vt0s7u3v7B+XDo7aOU8WwxWIRq05ANQousWW4EdhJFNIoEPgYjK9n9ccnVJrH8sFMEvQjOpQ85Iwaa91Xb6v9csWtuXORVfByqECuZr/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSuRUkj1H42X3VKzqwzIGGs7JOGzN3fExmNtJ5Ege2MqBnp5drM/K/WTU146WdcJqlByRYfhakgJiazu8mAK2RGTCxQprjdlbARVZQZm07JhuAtn7wK7XrNs3xXrzSu8jiKcAKncA4eXEADbqAJLWAwhGd4hTdHOC/Ou/OxaC04+cwx/JHz+QNXbo0o</latexit>

 Theorem:    The Riemann-flat condition 
is equivalent to…

J�1dJ = �� �̃
<latexit sha1_base64="8dBdxeQwUTjkUgAZgSB2ssF4afc=">AAACCXicbZC7TsMwFIadcivlFmBksWiRWFolXWBBqmAAdSoSvUhNqBzHaa3aSWQ7SFWUlYVXYWEAIVbegI23wW0zQMsvWfr8n3Nkn9+LGZXKsr6Nwsrq2vpGcbO0tb2zu2fuH3RklAhM2jhikeh5SBJGQ9JWVDHSiwVB3GOk642vpvXuAxGSRuGdmsTE5WgY0oBipLQ1MGGleZ9W7cxvXjjXiHNUdRRlPknnt6wyMMtWzZoJLoOdQxnkag3ML8ePcMJJqDBDUvZtK1ZuioSimJGs5CSSxAiP0ZD0NYaIE+mms00yeKIdHwaR0CdUcOb+nkgRl3LCPd3JkRrJxdrU/K/WT1Rw7qY0jBNFQjx/KEgYVBGcxgJ9KghWbKIBYUH1XyEeIYGw0uGVdAj24srL0KnXbM239XLjMo+jCI7AMTgFNjgDDXADWqANMHgEz+AVvBlPxovxbnzMWwtGPnMI/sj4/AHcXpkr</latexit><latexit sha1_base64="8dBdxeQwUTjkUgAZgSB2ssF4afc=">AAACCXicbZC7TsMwFIadcivlFmBksWiRWFolXWBBqmAAdSoSvUhNqBzHaa3aSWQ7SFWUlYVXYWEAIVbegI23wW0zQMsvWfr8n3Nkn9+LGZXKsr6Nwsrq2vpGcbO0tb2zu2fuH3RklAhM2jhikeh5SBJGQ9JWVDHSiwVB3GOk642vpvXuAxGSRuGdmsTE5WgY0oBipLQ1MGGleZ9W7cxvXjjXiHNUdRRlPknnt6wyMMtWzZoJLoOdQxnkag3ML8ePcMJJqDBDUvZtK1ZuioSimJGs5CSSxAiP0ZD0NYaIE+mms00yeKIdHwaR0CdUcOb+nkgRl3LCPd3JkRrJxdrU/K/WT1Rw7qY0jBNFQjx/KEgYVBGcxgJ9KghWbKIBYUH1XyEeIYGw0uGVdAj24srL0KnXbM239XLjMo+jCI7AMTgFNjgDDXADWqANMHgEz+AVvBlPxovxbnzMWwtGPnMI/sj4/AHcXpkr</latexit><latexit sha1_base64="8dBdxeQwUTjkUgAZgSB2ssF4afc=">AAACCXicbZC7TsMwFIadcivlFmBksWiRWFolXWBBqmAAdSoSvUhNqBzHaa3aSWQ7SFWUlYVXYWEAIVbegI23wW0zQMsvWfr8n3Nkn9+LGZXKsr6Nwsrq2vpGcbO0tb2zu2fuH3RklAhM2jhikeh5SBJGQ9JWVDHSiwVB3GOk642vpvXuAxGSRuGdmsTE5WgY0oBipLQ1MGGleZ9W7cxvXjjXiHNUdRRlPknnt6wyMMtWzZoJLoOdQxnkag3ML8ePcMJJqDBDUvZtK1ZuioSimJGs5CSSxAiP0ZD0NYaIE+mms00yeKIdHwaR0CdUcOb+nkgRl3LCPd3JkRrJxdrU/K/WT1Rw7qY0jBNFQjx/KEgYVBGcxgJ9KghWbKIBYUH1XyEeIYGw0uGVdAj24srL0KnXbM239XLjMo+jCI7AMTgFNjgDDXADWqANMHgEz+AVvBlPxovxbnzMWwtGPnMI/sj4/AHcXpkr</latexit><latexit sha1_base64="8dBdxeQwUTjkUgAZgSB2ssF4afc=">AAACCXicbZC7TsMwFIadcivlFmBksWiRWFolXWBBqmAAdSoSvUhNqBzHaa3aSWQ7SFWUlYVXYWEAIVbegI23wW0zQMsvWfr8n3Nkn9+LGZXKsr6Nwsrq2vpGcbO0tb2zu2fuH3RklAhM2jhikeh5SBJGQ9JWVDHSiwVB3GOk642vpvXuAxGSRuGdmsTE5WgY0oBipLQ1MGGleZ9W7cxvXjjXiHNUdRRlPknnt6wyMMtWzZoJLoOdQxnkag3ML8ePcMJJqDBDUvZtK1ZuioSimJGs5CSSxAiP0ZD0NYaIE+mms00yeKIdHwaR0CdUcOb+nkgRl3LCPd3JkRrJxdrU/K/WT1Rw7qY0jBNFQjx/KEgYVBGcxgJ9KghWbKIBYUH1XyEeIYGw0uGVdAj24srL0KnXbM239XLjMo+jCI7AMTgFNjgDDXADWqANMHgEz+AVvBlPxovxbnzMWwtGPnMI/sj4/AHcXpkr</latexit>



 Lemma:    The following identity holds:

d(J�1dJ) = J�1dJ ^ J�1dJ
<latexit sha1_base64="iSoeI56VSvogHYxRqBaKI+1gVhc=">AAACDXicbZDLSgMxFIYz9VbrbdSlm2AV6sIyI4JuhKIb6aqCvUA7lkzmtA3NXEgyShn6Am58FTcuFHHr3p1vY6YX0NYfAl/+cw7J+d2IM6ks69vILCwuLa9kV3Nr6xubW+b2Tk2GsaBQpSEPRcMlEjgLoKqY4tCIBBDf5VB3+1dpvX4PQrIwuFWDCByfdAPWYZQobbXNA69QvkuO7aFXPrqYUusBvC7g6TXXNvNW0RoJz4M9gTyaqNI2v1peSGMfAkU5kbJpW5FyEiIUoxyGuVYsISK0T7rQ1BgQH6STjLYZ4kPteLgTCn0ChUfu74mE+FIOfFd3+kT15GwtNf+rNWPVOXcSFkSxgoCOH+rEHKsQp9Fgjwmgig80ECqY/iumPSIIVTrANAR7duV5qJ0Ubc03p/nS5SSOLNpD+6iAbHSGSugaVVAVUfSIntErejOejBfj3fgYt2aMycwu+iPj8wcAlpmb</latexit><latexit sha1_base64="iSoeI56VSvogHYxRqBaKI+1gVhc=">AAACDXicbZDLSgMxFIYz9VbrbdSlm2AV6sIyI4JuhKIb6aqCvUA7lkzmtA3NXEgyShn6Am58FTcuFHHr3p1vY6YX0NYfAl/+cw7J+d2IM6ks69vILCwuLa9kV3Nr6xubW+b2Tk2GsaBQpSEPRcMlEjgLoKqY4tCIBBDf5VB3+1dpvX4PQrIwuFWDCByfdAPWYZQobbXNA69QvkuO7aFXPrqYUusBvC7g6TXXNvNW0RoJz4M9gTyaqNI2v1peSGMfAkU5kbJpW5FyEiIUoxyGuVYsISK0T7rQ1BgQH6STjLYZ4kPteLgTCn0ChUfu74mE+FIOfFd3+kT15GwtNf+rNWPVOXcSFkSxgoCOH+rEHKsQp9Fgjwmgig80ECqY/iumPSIIVTrANAR7duV5qJ0Ubc03p/nS5SSOLNpD+6iAbHSGSugaVVAVUfSIntErejOejBfj3fgYt2aMycwu+iPj8wcAlpmb</latexit><latexit sha1_base64="iSoeI56VSvogHYxRqBaKI+1gVhc=">AAACDXicbZDLSgMxFIYz9VbrbdSlm2AV6sIyI4JuhKIb6aqCvUA7lkzmtA3NXEgyShn6Am58FTcuFHHr3p1vY6YX0NYfAl/+cw7J+d2IM6ks69vILCwuLa9kV3Nr6xubW+b2Tk2GsaBQpSEPRcMlEjgLoKqY4tCIBBDf5VB3+1dpvX4PQrIwuFWDCByfdAPWYZQobbXNA69QvkuO7aFXPrqYUusBvC7g6TXXNvNW0RoJz4M9gTyaqNI2v1peSGMfAkU5kbJpW5FyEiIUoxyGuVYsISK0T7rQ1BgQH6STjLYZ4kPteLgTCn0ChUfu74mE+FIOfFd3+kT15GwtNf+rNWPVOXcSFkSxgoCOH+rEHKsQp9Fgjwmgig80ECqY/iumPSIIVTrANAR7duV5qJ0Ubc03p/nS5SSOLNpD+6iAbHSGSugaVVAVUfSIntErejOejBfj3fgYt2aMycwu+iPj8wcAlpmb</latexit><latexit sha1_base64="iSoeI56VSvogHYxRqBaKI+1gVhc=">AAACDXicbZDLSgMxFIYz9VbrbdSlm2AV6sIyI4JuhKIb6aqCvUA7lkzmtA3NXEgyShn6Am58FTcuFHHr3p1vY6YX0NYfAl/+cw7J+d2IM6ks69vILCwuLa9kV3Nr6xubW+b2Tk2GsaBQpSEPRcMlEjgLoKqY4tCIBBDf5VB3+1dpvX4PQrIwuFWDCByfdAPWYZQobbXNA69QvkuO7aFXPrqYUusBvC7g6TXXNvNW0RoJz4M9gTyaqNI2v1peSGMfAkU5kbJpW5FyEiIUoxyGuVYsISK0T7rQ1BgQH6STjLYZ4kPteLgTCn0ChUfu74mE+FIOfFd3+kT15GwtNf+rNWPVOXcSFkSxgoCOH+rEHKsQp9Fgjwmgig80ECqY/iumPSIIVTrANAR7duV5qJ0Ubc03p/nS5SSOLNpD+6iAbHSGSugaVVAVUfSIntErejOejBfj3fgYt2aMycwu+iPj8wcAlpmb</latexit>

d�̃ = d�+ (�� �̃) ^ (�� �̃)
<latexit sha1_base64="0njvki0hrLAxyOqNEkZB/toEEA4=">AAACN3icdZDLSsNAFIYn9VbrrerSTbAVKqIk3ehGKLrQlVSwF2hCmUxO26EzSZiZKCX0rdz4Gu5040IRt76B06YL2+qBYT7+/xxmzu9FjEplWS9GZmFxaXklu5pbW9/Y3Mpv79RlGAsCNRKyUDQ9LIHRAGqKKgbNSADmHoOG178c+Y17EJKGwZ0aROBy3A1ohxKstNTO3xR9R1HmQ+JcYc7x8NxP4aiU3sfT9qHzAH4X/jGL7XzBOrHGZc6DPYECmlS1nX92/JDEHAJFGJayZVuRchMsFCUMhjknlhBh0sddaGkMMAfpJuO9h+aBVnyzEwp9AmWO1d8TCeZSDrinOzlWPTnrjcS/vFasOmduQoMoVhCQ9KFOzEwVmqMQTZ8KIIoNNGAiqP6rSXpYYKJ01Dkdgj278jzUyye25ttyoXIxiSOL9tA+KiEbnaIKukZVVEMEPaJX9I4+jCfjzfg0vtLWjDGZ2UVTZXz/AG73rD0=</latexit><latexit sha1_base64="0njvki0hrLAxyOqNEkZB/toEEA4=">AAACN3icdZDLSsNAFIYn9VbrrerSTbAVKqIk3ehGKLrQlVSwF2hCmUxO26EzSZiZKCX0rdz4Gu5040IRt76B06YL2+qBYT7+/xxmzu9FjEplWS9GZmFxaXklu5pbW9/Y3Mpv79RlGAsCNRKyUDQ9LIHRAGqKKgbNSADmHoOG178c+Y17EJKGwZ0aROBy3A1ohxKstNTO3xR9R1HmQ+JcYc7x8NxP4aiU3sfT9qHzAH4X/jGL7XzBOrHGZc6DPYECmlS1nX92/JDEHAJFGJayZVuRchMsFCUMhjknlhBh0sddaGkMMAfpJuO9h+aBVnyzEwp9AmWO1d8TCeZSDrinOzlWPTnrjcS/vFasOmduQoMoVhCQ9KFOzEwVmqMQTZ8KIIoNNGAiqP6rSXpYYKJ01Dkdgj278jzUyye25ttyoXIxiSOL9tA+KiEbnaIKukZVVEMEPaJX9I4+jCfjzfg0vtLWjDGZ2UVTZXz/AG73rD0=</latexit><latexit sha1_base64="0njvki0hrLAxyOqNEkZB/toEEA4=">AAACN3icdZDLSsNAFIYn9VbrrerSTbAVKqIk3ehGKLrQlVSwF2hCmUxO26EzSZiZKCX0rdz4Gu5040IRt76B06YL2+qBYT7+/xxmzu9FjEplWS9GZmFxaXklu5pbW9/Y3Mpv79RlGAsCNRKyUDQ9LIHRAGqKKgbNSADmHoOG178c+Y17EJKGwZ0aROBy3A1ohxKstNTO3xR9R1HmQ+JcYc7x8NxP4aiU3sfT9qHzAH4X/jGL7XzBOrHGZc6DPYECmlS1nX92/JDEHAJFGJayZVuRchMsFCUMhjknlhBh0sddaGkMMAfpJuO9h+aBVnyzEwp9AmWO1d8TCeZSDrinOzlWPTnrjcS/vFasOmduQoMoVhCQ9KFOzEwVmqMQTZ8KIIoNNGAiqP6rSXpYYKJ01Dkdgj278jzUyye25ttyoXIxiSOL9tA+KiEbnaIKukZVVEMEPaJX9I4+jCfjzfg0vtLWjDGZ2UVTZXz/AG73rD0=</latexit><latexit sha1_base64="0njvki0hrLAxyOqNEkZB/toEEA4=">AAACN3icdZDLSsNAFIYn9VbrrerSTbAVKqIk3ehGKLrQlVSwF2hCmUxO26EzSZiZKCX0rdz4Gu5040IRt76B06YL2+qBYT7+/xxmzu9FjEplWS9GZmFxaXklu5pbW9/Y3Mpv79RlGAsCNRKyUDQ9LIHRAGqKKgbNSADmHoOG178c+Y17EJKGwZ0aROBy3A1ohxKstNTO3xR9R1HmQ+JcYc7x8NxP4aiU3sfT9qHzAH4X/jGL7XzBOrHGZc6DPYECmlS1nX92/JDEHAJFGJayZVuRchMsFCUMhjknlhBh0sddaGkMMAfpJuO9h+aBVnyzEwp9AmWO1d8TCeZSDrinOzlWPTnrjcS/vFasOmduQoMoVhCQ9KFOzEwVmqMQTZ8KIIoNNGAiqP6rSXpYYKJ01Dkdgj278jzUyye25ttyoXIxiSOL9tA+KiEbnaIKukZVVEMEPaJX9I4+jCfjzfg0vtLWjDGZ2UVTZXz/AG73rD0=</latexit>

So assume

which implies the Riemann-flat condition

d(J�1dJ) = d�� d�̃
<latexit sha1_base64="i7k+Mmy+QrkkzzdJReiX+ksuONA=">AAACDXicbZBNS8MwGMdTX+d8q3r0EpzCPGy0IuhFGHpQdprgXmCtI02zLSxpS5IKo/QLePGrePGgiFfv3vw2plsPuvmHwC//53lInr8XMSqVZX0bC4tLyyurhbXi+sbm1ra5s9uSYSwwaeKQhaLjIUkYDUhTUcVIJxIEcY+Rtje6yurtByIkDYM7NY6Iy9EgoH2KkdJWzzz0y/X7pGKnfv34wneuEeeo4juKMp8k02ta7Jklq2pNBOfBzqEEcjV65pfjhzjmJFCYISm7thUpN0FCUcxIWnRiSSKER2hAuhoDxIl0k8k2KTzSjg/7odAnUHDi/p5IEJdyzD3dyZEaytlaZv5X68aqf+4mNIhiRQI8fagfM6hCmEUDfSoIVmysAWFB9V8hHiKBsNIBZiHYsyvPQ+ukamu+PS3VLvM4CmAfHIAysMEZqIEb0ABNgMEjeAav4M14Ml6Md+Nj2rpg5DN74I+Mzx+CGpqU</latexit><latexit sha1_base64="i7k+Mmy+QrkkzzdJReiX+ksuONA=">AAACDXicbZBNS8MwGMdTX+d8q3r0EpzCPGy0IuhFGHpQdprgXmCtI02zLSxpS5IKo/QLePGrePGgiFfv3vw2plsPuvmHwC//53lInr8XMSqVZX0bC4tLyyurhbXi+sbm1ra5s9uSYSwwaeKQhaLjIUkYDUhTUcVIJxIEcY+Rtje6yurtByIkDYM7NY6Iy9EgoH2KkdJWzzz0y/X7pGKnfv34wneuEeeo4juKMp8k02ta7Jklq2pNBOfBzqEEcjV65pfjhzjmJFCYISm7thUpN0FCUcxIWnRiSSKER2hAuhoDxIl0k8k2KTzSjg/7odAnUHDi/p5IEJdyzD3dyZEaytlaZv5X68aqf+4mNIhiRQI8fagfM6hCmEUDfSoIVmysAWFB9V8hHiKBsNIBZiHYsyvPQ+ukamu+PS3VLvM4CmAfHIAysMEZqIEb0ABNgMEjeAav4M14Ml6Md+Nj2rpg5DN74I+Mzx+CGpqU</latexit><latexit sha1_base64="i7k+Mmy+QrkkzzdJReiX+ksuONA=">AAACDXicbZBNS8MwGMdTX+d8q3r0EpzCPGy0IuhFGHpQdprgXmCtI02zLSxpS5IKo/QLePGrePGgiFfv3vw2plsPuvmHwC//53lInr8XMSqVZX0bC4tLyyurhbXi+sbm1ra5s9uSYSwwaeKQhaLjIUkYDUhTUcVIJxIEcY+Rtje6yurtByIkDYM7NY6Iy9EgoH2KkdJWzzz0y/X7pGKnfv34wneuEeeo4juKMp8k02ta7Jklq2pNBOfBzqEEcjV65pfjhzjmJFCYISm7thUpN0FCUcxIWnRiSSKER2hAuhoDxIl0k8k2KTzSjg/7odAnUHDi/p5IEJdyzD3dyZEaytlaZv5X68aqf+4mNIhiRQI8fagfM6hCmEUDfSoIVmysAWFB9V8hHiKBsNIBZiHYsyvPQ+ukamu+PS3VLvM4CmAfHIAysMEZqIEb0ABNgMEjeAav4M14Ml6Md+Nj2rpg5DN74I+Mzx+CGpqU</latexit><latexit sha1_base64="i7k+Mmy+QrkkzzdJReiX+ksuONA=">AAACDXicbZBNS8MwGMdTX+d8q3r0EpzCPGy0IuhFGHpQdprgXmCtI02zLSxpS5IKo/QLePGrePGgiFfv3vw2plsPuvmHwC//53lInr8XMSqVZX0bC4tLyyurhbXi+sbm1ra5s9uSYSwwaeKQhaLjIUkYDUhTUcVIJxIEcY+Rtje6yurtByIkDYM7NY6Iy9EgoH2KkdJWzzz0y/X7pGKnfv34wneuEeeo4juKMp8k02ta7Jklq2pNBOfBzqEEcjV65pfjhzjmJFCYISm7thUpN0FCUcxIWnRiSSKER2hAuhoDxIl0k8k2KTzSjg/7odAnUHDi/p5IEJdyzD3dyZEaytlaZv5X68aqf+4mNIhiRQI8fagfM6hCmEUDfSoIVmysAWFB9V8hHiKBsNIBZiHYsyvPQ+ukamu+PS3VLvM4CmAfHIAysMEZqIEb0ABNgMEjeAav4M14Ml6Md+Nj2rpg5DN74I+Mzx+CGpqU</latexit>

 Then

 “Proof”…

(J�1dJ) = �� �̃.
<latexit sha1_base64="JLWdpX3mlT/5LBBKR4tEe/2NOCY=">AAACC3icbZBNS8MwGMdTX+d8q3r0EjaEedhoRdCLMPSg7DTBvcBaR5pmW1jSliQVRundi1/FiwdFvPoFvPltTLcedPMPgV/+z/OQPH8vYlQqy/o2lpZXVtfWCxvFza3tnV1zb78tw1hg0sIhC0XXQ5IwGpCWooqRbiQI4h4jHW98ldU7D0RIGgZ3ahIRl6NhQAcUI6WtvlmqNO6Tqp36jeML5xpxjqqOoswnyeyW1op9s2zVrKngItg5lEGuZt/8cvwQx5wECjMkZc+2IuUmSCiKGUmLTixJhPAYDUlPY4A4kW4y3SWFR9rx4SAU+gQKTt3fEwniUk64pzs5UiM5X8vM/2q9WA3O3YQGUaxIgGcPDWIGVQizYKBPBcGKTTQgLKj+K8QjJBBWOr4sBHt+5UVon9Rszben5fplHkcBHIISqAAbnIE6uAFN0AIYPIJn8ArejCfjxXg3PmatS0Y+cwD+yPj8AZyNmYI=</latexit><latexit sha1_base64="JLWdpX3mlT/5LBBKR4tEe/2NOCY=">AAACC3icbZBNS8MwGMdTX+d8q3r0EjaEedhoRdCLMPSg7DTBvcBaR5pmW1jSliQVRundi1/FiwdFvPoFvPltTLcedPMPgV/+z/OQPH8vYlQqy/o2lpZXVtfWCxvFza3tnV1zb78tw1hg0sIhC0XXQ5IwGpCWooqRbiQI4h4jHW98ldU7D0RIGgZ3ahIRl6NhQAcUI6WtvlmqNO6Tqp36jeML5xpxjqqOoswnyeyW1op9s2zVrKngItg5lEGuZt/8cvwQx5wECjMkZc+2IuUmSCiKGUmLTixJhPAYDUlPY4A4kW4y3SWFR9rx4SAU+gQKTt3fEwniUk64pzs5UiM5X8vM/2q9WA3O3YQGUaxIgGcPDWIGVQizYKBPBcGKTTQgLKj+K8QjJBBWOr4sBHt+5UVon9Rszben5fplHkcBHIISqAAbnIE6uAFN0AIYPIJn8ArejCfjxXg3PmatS0Y+cwD+yPj8AZyNmYI=</latexit><latexit sha1_base64="JLWdpX3mlT/5LBBKR4tEe/2NOCY=">AAACC3icbZBNS8MwGMdTX+d8q3r0EjaEedhoRdCLMPSg7DTBvcBaR5pmW1jSliQVRundi1/FiwdFvPoFvPltTLcedPMPgV/+z/OQPH8vYlQqy/o2lpZXVtfWCxvFza3tnV1zb78tw1hg0sIhC0XXQ5IwGpCWooqRbiQI4h4jHW98ldU7D0RIGgZ3ahIRl6NhQAcUI6WtvlmqNO6Tqp36jeML5xpxjqqOoswnyeyW1op9s2zVrKngItg5lEGuZt/8cvwQx5wECjMkZc+2IuUmSCiKGUmLTixJhPAYDUlPY4A4kW4y3SWFR9rx4SAU+gQKTt3fEwniUk64pzs5UiM5X8vM/2q9WA3O3YQGUaxIgGcPDWIGVQizYKBPBcGKTTQgLKj+K8QjJBBWOr4sBHt+5UVon9Rszben5fplHkcBHIISqAAbnIE6uAFN0AIYPIJn8ArejCfjxXg3PmatS0Y+cwD+yPj8AZyNmYI=</latexit><latexit sha1_base64="JLWdpX3mlT/5LBBKR4tEe/2NOCY=">AAACC3icbZBNS8MwGMdTX+d8q3r0EjaEedhoRdCLMPSg7DTBvcBaR5pmW1jSliQVRundi1/FiwdFvPoFvPltTLcedPMPgV/+z/OQPH8vYlQqy/o2lpZXVtfWCxvFza3tnV1zb78tw1hg0sIhC0XXQ5IwGpCWooqRbiQI4h4jHW98ldU7D0RIGgZ3ahIRl6NhQAcUI6WtvlmqNO6Tqp36jeML5xpxjqqOoswnyeyW1op9s2zVrKngItg5lEGuZt/8cvwQx5wECjMkZc+2IuUmSCiKGUmLTixJhPAYDUlPY4A4kW4y3SWFR9rx4SAU+gQKTt3fEwniUk64pzs5UiM5X8vM/2q9WA3O3YQGUaxIgGcPDWIGVQizYKBPBcGKTTQgLKj+K8QjJBBWOr4sBHt+5UVon9Rszben5fplHkcBHIISqAAbnIE6uAFN0AIYPIJn8ArejCfjxXg3PmatS0Y+cwD+yPj8AZyNmYI=</latexit>



 Thus we try to construct a closed 
system in           out of two equivalent 
forms of the Riemann-flat condition…    

(�̃, J)
<latexit sha1_base64="J55b2yxNSSuPlFRJg7+giSsBZK4=">AAAB/XicbZDLSgMxFIYz9Vbrbbzs3ARboYKUmW50WXShuKpgL9AZSiaTaUOTzJBkhDoUX8WNC0Xc+h7ufBvTdhZa/SHw8Z9zOCd/kDCqtON8WYWl5ZXVteJ6aWNza3vH3t1rqziVmLRwzGLZDZAijArS0lQz0k0kQTxgpBOMLqf1zj2RisbiTo8T4nM0EDSiGGlj9e2DStXTlIUk864Q52hyenNS6dtlp+bMBP+Cm0MZ5Gr27U8vjHHKidCYIaV6rpNoP0NSU8zIpOSliiQIj9CA9AwKxInys9n1E3hsnBBGsTRPaDhzf05kiCs15oHp5EgP1WJtav5X66U6OvczKpJUE4Hni6KUQR3DaRQwpJJgzcYGEJbU3ArxEEmEtQmsZEJwF7/8F9r1mmv4tl5uXORxFMEhOAJV4IIz0ADXoAlaAIMH8ARewKv1aD1bb9b7vLVg5TP74Jesj2/RopQl</latexit><latexit sha1_base64="J55b2yxNSSuPlFRJg7+giSsBZK4=">AAAB/XicbZDLSgMxFIYz9Vbrbbzs3ARboYKUmW50WXShuKpgL9AZSiaTaUOTzJBkhDoUX8WNC0Xc+h7ufBvTdhZa/SHw8Z9zOCd/kDCqtON8WYWl5ZXVteJ6aWNza3vH3t1rqziVmLRwzGLZDZAijArS0lQz0k0kQTxgpBOMLqf1zj2RisbiTo8T4nM0EDSiGGlj9e2DStXTlIUk864Q52hyenNS6dtlp+bMBP+Cm0MZ5Gr27U8vjHHKidCYIaV6rpNoP0NSU8zIpOSliiQIj9CA9AwKxInys9n1E3hsnBBGsTRPaDhzf05kiCs15oHp5EgP1WJtav5X66U6OvczKpJUE4Hni6KUQR3DaRQwpJJgzcYGEJbU3ArxEEmEtQmsZEJwF7/8F9r1mmv4tl5uXORxFMEhOAJV4IIz0ADXoAlaAIMH8ARewKv1aD1bb9b7vLVg5TP74Jesj2/RopQl</latexit><latexit sha1_base64="J55b2yxNSSuPlFRJg7+giSsBZK4=">AAAB/XicbZDLSgMxFIYz9Vbrbbzs3ARboYKUmW50WXShuKpgL9AZSiaTaUOTzJBkhDoUX8WNC0Xc+h7ufBvTdhZa/SHw8Z9zOCd/kDCqtON8WYWl5ZXVteJ6aWNza3vH3t1rqziVmLRwzGLZDZAijArS0lQz0k0kQTxgpBOMLqf1zj2RisbiTo8T4nM0EDSiGGlj9e2DStXTlIUk864Q52hyenNS6dtlp+bMBP+Cm0MZ5Gr27U8vjHHKidCYIaV6rpNoP0NSU8zIpOSliiQIj9CA9AwKxInys9n1E3hsnBBGsTRPaDhzf05kiCs15oHp5EgP1WJtav5X66U6OvczKpJUE4Hni6KUQR3DaRQwpJJgzcYGEJbU3ArxEEmEtQmsZEJwF7/8F9r1mmv4tl5uXORxFMEhOAJV4IIz0ADXoAlaAIMH8ARewKv1aD1bb9b7vLVg5TP74Jesj2/RopQl</latexit><latexit sha1_base64="J55b2yxNSSuPlFRJg7+giSsBZK4=">AAAB/XicbZDLSgMxFIYz9Vbrbbzs3ARboYKUmW50WXShuKpgL9AZSiaTaUOTzJBkhDoUX8WNC0Xc+h7ufBvTdhZa/SHw8Z9zOCd/kDCqtON8WYWl5ZXVteJ6aWNza3vH3t1rqziVmLRwzGLZDZAijArS0lQz0k0kQTxgpBOMLqf1zj2RisbiTo8T4nM0EDSiGGlj9e2DStXTlIUk864Q52hyenNS6dtlp+bMBP+Cm0MZ5Gr27U8vjHHKidCYIaV6rpNoP0NSU8zIpOSliiQIj9CA9AwKxInys9n1E3hsnBBGsTRPaDhzf05kiCs15oHp5EgP1WJtav5X66U6OvczKpJUE4Hni6KUQR3DaRQwpJJgzcYGEJbU3ArxEEmEtQmsZEJwF7/8F9r1mmv4tl5uXORxFMEhOAJV4IIz0ADXoAlaAIMH8ARewKv1aD1bb9b7vLVg5TP74Jesj2/RopQl</latexit>

dJ = J(�� �̃)
<latexit sha1_base64="XPIJF8MakTIxtHQTizLxdrlJdsw=">AAACB3icbZDLSgMxFIYz9VbrbdSlIMFWqAvLTDe6EYoulK4q2At0hpLJpG1okhmSjFCG7tz4Km5cKOLWV3Dn25i2s9DqD4Ev/zmH5PxBzKjSjvNl5ZaWV1bX8uuFjc2t7R17d6+lokRi0sQRi2QnQIowKkhTU81IJ5YE8YCRdjC6mtbb90QqGok7PY6Jz9FA0D7FSBurZx+WQli/qJe9a8Q5OvU0ZSFJ57fJSalnF52KMxP8C24GRZCp0bM/vTDCCSdCY4aU6rpOrP0USU0xI5OClygSIzxCA9I1KBAnyk9ne0zgsXFC2I+kOULDmftzIkVcqTEPTCdHeqgWa1Pzv1o30f1zP6UiTjQReP5QP2FQR3AaCgypJFizsQGEJTV/hXiIJMLaRFcwIbiLK/+FVrXiGr6tFmuXWRx5cACOQBm44AzUwA1ogCbA4AE8gRfwaj1az9ab9T5vzVnZzD74JevjG4qDl9Q=</latexit><latexit sha1_base64="XPIJF8MakTIxtHQTizLxdrlJdsw=">AAACB3icbZDLSgMxFIYz9VbrbdSlIMFWqAvLTDe6EYoulK4q2At0hpLJpG1okhmSjFCG7tz4Km5cKOLWV3Dn25i2s9DqD4Ev/zmH5PxBzKjSjvNl5ZaWV1bX8uuFjc2t7R17d6+lokRi0sQRi2QnQIowKkhTU81IJ5YE8YCRdjC6mtbb90QqGok7PY6Jz9FA0D7FSBurZx+WQli/qJe9a8Q5OvU0ZSFJ57fJSalnF52KMxP8C24GRZCp0bM/vTDCCSdCY4aU6rpOrP0USU0xI5OClygSIzxCA9I1KBAnyk9ne0zgsXFC2I+kOULDmftzIkVcqTEPTCdHeqgWa1Pzv1o30f1zP6UiTjQReP5QP2FQR3AaCgypJFizsQGEJTV/hXiIJMLaRFcwIbiLK/+FVrXiGr6tFmuXWRx5cACOQBm44AzUwA1ogCbA4AE8gRfwaj1az9ab9T5vzVnZzD74JevjG4qDl9Q=</latexit><latexit sha1_base64="XPIJF8MakTIxtHQTizLxdrlJdsw=">AAACB3icbZDLSgMxFIYz9VbrbdSlIMFWqAvLTDe6EYoulK4q2At0hpLJpG1okhmSjFCG7tz4Km5cKOLWV3Dn25i2s9DqD4Ev/zmH5PxBzKjSjvNl5ZaWV1bX8uuFjc2t7R17d6+lokRi0sQRi2QnQIowKkhTU81IJ5YE8YCRdjC6mtbb90QqGok7PY6Jz9FA0D7FSBurZx+WQli/qJe9a8Q5OvU0ZSFJ57fJSalnF52KMxP8C24GRZCp0bM/vTDCCSdCY4aU6rpOrP0USU0xI5OClygSIzxCA9I1KBAnyk9ne0zgsXFC2I+kOULDmftzIkVcqTEPTCdHeqgWa1Pzv1o30f1zP6UiTjQReP5QP2FQR3AaCgypJFizsQGEJTV/hXiIJMLaRFcwIbiLK/+FVrXiGr6tFmuXWRx5cACOQBm44AzUwA1ogCbA4AE8gRfwaj1az9ab9T5vzVnZzD74JevjG4qDl9Q=</latexit><latexit sha1_base64="XPIJF8MakTIxtHQTizLxdrlJdsw=">AAACB3icbZDLSgMxFIYz9VbrbdSlIMFWqAvLTDe6EYoulK4q2At0hpLJpG1okhmSjFCG7tz4Km5cKOLWV3Dn25i2s9DqD4Ev/zmH5PxBzKjSjvNl5ZaWV1bX8uuFjc2t7R17d6+lokRi0sQRi2QnQIowKkhTU81IJ5YE8YCRdjC6mtbb90QqGok7PY6Jz9FA0D7FSBurZx+WQli/qJe9a8Q5OvU0ZSFJ57fJSalnF52KMxP8C24GRZCp0bM/vTDCCSdCY4aU6rpOrP0USU0xI5OClygSIzxCA9I1KBAnyk9ne0zgsXFC2I+kOULDmftzIkVcqTEPTCdHeqgWa1Pzv1o30f1zP6UiTjQReP5QP2FQR3AaCgypJFizsQGEJTV/hXiIJMLaRFcwIbiLK/+FVrXiGr6tFmuXWRx5cACOQBm44AzUwA1ogCbA4AE8gRfwaj1az9ab9T5vzVnZzD74JevjG4qDl9Q=</latexit>

��̃ = h
<latexit sha1_base64="avdUelkHqKC4J+jSiV9dmqqFusA=">AAACAXicbZA9SwNBEIb3/IzxK2oj2BwmglW4S6ONELTQUsFoIBfC3N4kWdy9O3bnhHDExr9iY6GIrf/Czn/jJqbQxBcWHt6ZYXbeMJXCkOd9OXPzC4tLy4WV4ura+sZmaWv7xiSZ5tjgiUx0MwSDUsTYIEESm6lGUKHE2/DubFS/vUdtRBJf0yDFtoJeLLqCA1mrU9qtBBFKgoCEjDAPzkEpGJ70K51S2at6Y7mz4E+gzCa67JQ+gyjhmcKYuARjWr6XUjsHTYJLHBaDzGAK/A562LIYg0LTzscXDN0D60RuN9H2xeSO3d8TOShjBiq0nQqob6ZrI/O/Wiuj7nE7F3GaEcb8Z1E3ky4l7igONxIaOcmBBeBa2L+6vA8aONnQijYEf/rkWbipVX3LV7Vy/XQSR4HtsX12yHx2xOrsgl2yBuPsgT2xF/bqPDrPzpvz/tM650xmdtgfOR/f+/eWkQ==</latexit><latexit sha1_base64="avdUelkHqKC4J+jSiV9dmqqFusA=">AAACAXicbZA9SwNBEIb3/IzxK2oj2BwmglW4S6ONELTQUsFoIBfC3N4kWdy9O3bnhHDExr9iY6GIrf/Czn/jJqbQxBcWHt6ZYXbeMJXCkOd9OXPzC4tLy4WV4ura+sZmaWv7xiSZ5tjgiUx0MwSDUsTYIEESm6lGUKHE2/DubFS/vUdtRBJf0yDFtoJeLLqCA1mrU9qtBBFKgoCEjDAPzkEpGJ70K51S2at6Y7mz4E+gzCa67JQ+gyjhmcKYuARjWr6XUjsHTYJLHBaDzGAK/A562LIYg0LTzscXDN0D60RuN9H2xeSO3d8TOShjBiq0nQqob6ZrI/O/Wiuj7nE7F3GaEcb8Z1E3ky4l7igONxIaOcmBBeBa2L+6vA8aONnQijYEf/rkWbipVX3LV7Vy/XQSR4HtsX12yHx2xOrsgl2yBuPsgT2xF/bqPDrPzpvz/tM650xmdtgfOR/f+/eWkQ==</latexit><latexit sha1_base64="avdUelkHqKC4J+jSiV9dmqqFusA=">AAACAXicbZA9SwNBEIb3/IzxK2oj2BwmglW4S6ONELTQUsFoIBfC3N4kWdy9O3bnhHDExr9iY6GIrf/Czn/jJqbQxBcWHt6ZYXbeMJXCkOd9OXPzC4tLy4WV4ura+sZmaWv7xiSZ5tjgiUx0MwSDUsTYIEESm6lGUKHE2/DubFS/vUdtRBJf0yDFtoJeLLqCA1mrU9qtBBFKgoCEjDAPzkEpGJ70K51S2at6Y7mz4E+gzCa67JQ+gyjhmcKYuARjWr6XUjsHTYJLHBaDzGAK/A562LIYg0LTzscXDN0D60RuN9H2xeSO3d8TOShjBiq0nQqob6ZrI/O/Wiuj7nE7F3GaEcb8Z1E3ky4l7igONxIaOcmBBeBa2L+6vA8aONnQijYEf/rkWbipVX3LV7Vy/XQSR4HtsX12yHx2xOrsgl2yBuPsgT2xF/bqPDrPzpvz/tM650xmdtgfOR/f+/eWkQ==</latexit><latexit sha1_base64="avdUelkHqKC4J+jSiV9dmqqFusA=">AAACAXicbZA9SwNBEIb3/IzxK2oj2BwmglW4S6ONELTQUsFoIBfC3N4kWdy9O3bnhHDExr9iY6GIrf/Czn/jJqbQxBcWHt6ZYXbeMJXCkOd9OXPzC4tLy4WV4ura+sZmaWv7xiSZ5tjgiUx0MwSDUsTYIEESm6lGUKHE2/DubFS/vUdtRBJf0yDFtoJeLLqCA1mrU9qtBBFKgoCEjDAPzkEpGJ70K51S2at6Y7mz4E+gzCa67JQ+gyjhmcKYuARjWr6XUjsHTYJLHBaDzGAK/A562LIYg0LTzscXDN0D60RuN9H2xeSO3d8TOShjBiq0nQqob6ZrI/O/Wiuj7nE7F3GaEcb8Z1E3ky4l7igONxIaOcmBBeBa2L+6vA8aONnQijYEf/rkWbipVX3LV7Vy/XQSR4HtsX12yHx2xOrsgl2yBuPsgT2xF/bqPDrPzpvz/tM650xmdtgfOR/f+/eWkQ==</latexit>

d�̃ = d�+ (�� �̃) ^ (�� �̃)
<latexit sha1_base64="0njvki0hrLAxyOqNEkZB/toEEA4=">AAACN3icdZDLSsNAFIYn9VbrrerSTbAVKqIk3ehGKLrQlVSwF2hCmUxO26EzSZiZKCX0rdz4Gu5040IRt76B06YL2+qBYT7+/xxmzu9FjEplWS9GZmFxaXklu5pbW9/Y3Mpv79RlGAsCNRKyUDQ9LIHRAGqKKgbNSADmHoOG178c+Y17EJKGwZ0aROBy3A1ohxKstNTO3xR9R1HmQ+JcYc7x8NxP4aiU3sfT9qHzAH4X/jGL7XzBOrHGZc6DPYECmlS1nX92/JDEHAJFGJayZVuRchMsFCUMhjknlhBh0sddaGkMMAfpJuO9h+aBVnyzEwp9AmWO1d8TCeZSDrinOzlWPTnrjcS/vFasOmduQoMoVhCQ9KFOzEwVmqMQTZ8KIIoNNGAiqP6rSXpYYKJ01Dkdgj278jzUyye25ttyoXIxiSOL9tA+KiEbnaIKukZVVEMEPaJX9I4+jCfjzfg0vtLWjDGZ2UVTZXz/AG73rD0=</latexit><latexit sha1_base64="0njvki0hrLAxyOqNEkZB/toEEA4=">AAACN3icdZDLSsNAFIYn9VbrrerSTbAVKqIk3ehGKLrQlVSwF2hCmUxO26EzSZiZKCX0rdz4Gu5040IRt76B06YL2+qBYT7+/xxmzu9FjEplWS9GZmFxaXklu5pbW9/Y3Mpv79RlGAsCNRKyUDQ9LIHRAGqKKgbNSADmHoOG178c+Y17EJKGwZ0aROBy3A1ohxKstNTO3xR9R1HmQ+JcYc7x8NxP4aiU3sfT9qHzAH4X/jGL7XzBOrHGZc6DPYECmlS1nX92/JDEHAJFGJayZVuRchMsFCUMhjknlhBh0sddaGkMMAfpJuO9h+aBVnyzEwp9AmWO1d8TCeZSDrinOzlWPTnrjcS/vFasOmduQoMoVhCQ9KFOzEwVmqMQTZ8KIIoNNGAiqP6rSXpYYKJ01Dkdgj278jzUyye25ttyoXIxiSOL9tA+KiEbnaIKukZVVEMEPaJX9I4+jCfjzfg0vtLWjDGZ2UVTZXz/AG73rD0=</latexit><latexit sha1_base64="0njvki0hrLAxyOqNEkZB/toEEA4=">AAACN3icdZDLSsNAFIYn9VbrrerSTbAVKqIk3ehGKLrQlVSwF2hCmUxO26EzSZiZKCX0rdz4Gu5040IRt76B06YL2+qBYT7+/xxmzu9FjEplWS9GZmFxaXklu5pbW9/Y3Mpv79RlGAsCNRKyUDQ9LIHRAGqKKgbNSADmHoOG178c+Y17EJKGwZ0aROBy3A1ohxKstNTO3xR9R1HmQ+JcYc7x8NxP4aiU3sfT9qHzAH4X/jGL7XzBOrHGZc6DPYECmlS1nX92/JDEHAJFGJayZVuRchMsFCUMhjknlhBh0sddaGkMMAfpJuO9h+aBVnyzEwp9AmWO1d8TCeZSDrinOzlWPTnrjcS/vFasOmduQoMoVhCQ9KFOzEwVmqMQTZ8KIIoNNGAiqP6rSXpYYKJ01Dkdgj278jzUyye25ttyoXIxiSOL9tA+KiEbnaIKukZVVEMEPaJX9I4+jCfjzfg0vtLWjDGZ2UVTZXz/AG73rD0=</latexit><latexit sha1_base64="0njvki0hrLAxyOqNEkZB/toEEA4=">AAACN3icdZDLSsNAFIYn9VbrrerSTbAVKqIk3ehGKLrQlVSwF2hCmUxO26EzSZiZKCX0rdz4Gu5040IRt76B06YL2+qBYT7+/xxmzu9FjEplWS9GZmFxaXklu5pbW9/Y3Mpv79RlGAsCNRKyUDQ9LIHRAGqKKgbNSADmHoOG178c+Y17EJKGwZ0aROBy3A1ohxKstNTO3xR9R1HmQ+JcYc7x8NxP4aiU3sfT9qHzAH4X/jGL7XzBOrHGZc6DPYECmlS1nX92/JDEHAJFGJayZVuRchMsFCUMhjknlhBh0sddaGkMMAfpJuO9h+aBVnyzEwp9AmWO1d8TCeZSDrinOzlWPTnrjcS/vFasOmduQoMoVhCQ9KFOzEwVmqMQTZ8KIIoNNGAiqP6rSXpYYKJ01Dkdgj278jzUyye25ttyoXIxiSOL9tA+KiEbnaIKukZVVEMEPaJX9I4+jCfjzfg0vtLWjDGZ2UVTZXz/AG73rD0=</latexit>

(They start out as equivalent!!) 



 Thus we try to construct a closed 
system in           out of two equivalent 
forms of the Riemann-flat condition…    

(�̃, J)
<latexit sha1_base64="J55b2yxNSSuPlFRJg7+giSsBZK4=">AAAB/XicbZDLSgMxFIYz9Vbrbbzs3ARboYKUmW50WXShuKpgL9AZSiaTaUOTzJBkhDoUX8WNC0Xc+h7ufBvTdhZa/SHw8Z9zOCd/kDCqtON8WYWl5ZXVteJ6aWNza3vH3t1rqziVmLRwzGLZDZAijArS0lQz0k0kQTxgpBOMLqf1zj2RisbiTo8T4nM0EDSiGGlj9e2DStXTlIUk864Q52hyenNS6dtlp+bMBP+Cm0MZ5Gr27U8vjHHKidCYIaV6rpNoP0NSU8zIpOSliiQIj9CA9AwKxInys9n1E3hsnBBGsTRPaDhzf05kiCs15oHp5EgP1WJtav5X66U6OvczKpJUE4Hni6KUQR3DaRQwpJJgzcYGEJbU3ArxEEmEtQmsZEJwF7/8F9r1mmv4tl5uXORxFMEhOAJV4IIz0ADXoAlaAIMH8ARewKv1aD1bb9b7vLVg5TP74Jesj2/RopQl</latexit><latexit sha1_base64="J55b2yxNSSuPlFRJg7+giSsBZK4=">AAAB/XicbZDLSgMxFIYz9Vbrbbzs3ARboYKUmW50WXShuKpgL9AZSiaTaUOTzJBkhDoUX8WNC0Xc+h7ufBvTdhZa/SHw8Z9zOCd/kDCqtON8WYWl5ZXVteJ6aWNza3vH3t1rqziVmLRwzGLZDZAijArS0lQz0k0kQTxgpBOMLqf1zj2RisbiTo8T4nM0EDSiGGlj9e2DStXTlIUk864Q52hyenNS6dtlp+bMBP+Cm0MZ5Gr27U8vjHHKidCYIaV6rpNoP0NSU8zIpOSliiQIj9CA9AwKxInys9n1E3hsnBBGsTRPaDhzf05kiCs15oHp5EgP1WJtav5X66U6OvczKpJUE4Hni6KUQR3DaRQwpJJgzcYGEJbU3ArxEEmEtQmsZEJwF7/8F9r1mmv4tl5uXORxFMEhOAJV4IIz0ADXoAlaAIMH8ARewKv1aD1bb9b7vLVg5TP74Jesj2/RopQl</latexit><latexit sha1_base64="J55b2yxNSSuPlFRJg7+giSsBZK4=">AAAB/XicbZDLSgMxFIYz9Vbrbbzs3ARboYKUmW50WXShuKpgL9AZSiaTaUOTzJBkhDoUX8WNC0Xc+h7ufBvTdhZa/SHw8Z9zOCd/kDCqtON8WYWl5ZXVteJ6aWNza3vH3t1rqziVmLRwzGLZDZAijArS0lQz0k0kQTxgpBOMLqf1zj2RisbiTo8T4nM0EDSiGGlj9e2DStXTlIUk864Q52hyenNS6dtlp+bMBP+Cm0MZ5Gr27U8vjHHKidCYIaV6rpNoP0NSU8zIpOSliiQIj9CA9AwKxInys9n1E3hsnBBGsTRPaDhzf05kiCs15oHp5EgP1WJtav5X66U6OvczKpJUE4Hni6KUQR3DaRQwpJJgzcYGEJbU3ArxEEmEtQmsZEJwF7/8F9r1mmv4tl5uXORxFMEhOAJV4IIz0ADXoAlaAIMH8ARewKv1aD1bb9b7vLVg5TP74Jesj2/RopQl</latexit><latexit sha1_base64="J55b2yxNSSuPlFRJg7+giSsBZK4=">AAAB/XicbZDLSgMxFIYz9Vbrbbzs3ARboYKUmW50WXShuKpgL9AZSiaTaUOTzJBkhDoUX8WNC0Xc+h7ufBvTdhZa/SHw8Z9zOCd/kDCqtON8WYWl5ZXVteJ6aWNza3vH3t1rqziVmLRwzGLZDZAijArS0lQz0k0kQTxgpBOMLqf1zj2RisbiTo8T4nM0EDSiGGlj9e2DStXTlIUk864Q52hyenNS6dtlp+bMBP+Cm0MZ5Gr27U8vjHHKidCYIaV6rpNoP0NSU8zIpOSliiQIj9CA9AwKxInys9n1E3hsnBBGsTRPaDhzf05kiCs15oHp5EgP1WJtav5X66U6OvczKpJUE4Hni6KUQR3DaRQwpJJgzcYGEJbU3ArxEEmEtQmsZEJwF7/8F9r1mmv4tl5uXORxFMEhOAJV4IIz0ADXoAlaAIMH8ARewKv1aD1bb9b7vLVg5TP74Jesj2/RopQl</latexit>

dJ = J(�� �̃)
<latexit sha1_base64="XPIJF8MakTIxtHQTizLxdrlJdsw=">AAACB3icbZDLSgMxFIYz9VbrbdSlIMFWqAvLTDe6EYoulK4q2At0hpLJpG1okhmSjFCG7tz4Km5cKOLWV3Dn25i2s9DqD4Ev/zmH5PxBzKjSjvNl5ZaWV1bX8uuFjc2t7R17d6+lokRi0sQRi2QnQIowKkhTU81IJ5YE8YCRdjC6mtbb90QqGok7PY6Jz9FA0D7FSBurZx+WQli/qJe9a8Q5OvU0ZSFJ57fJSalnF52KMxP8C24GRZCp0bM/vTDCCSdCY4aU6rpOrP0USU0xI5OClygSIzxCA9I1KBAnyk9ne0zgsXFC2I+kOULDmftzIkVcqTEPTCdHeqgWa1Pzv1o30f1zP6UiTjQReP5QP2FQR3AaCgypJFizsQGEJTV/hXiIJMLaRFcwIbiLK/+FVrXiGr6tFmuXWRx5cACOQBm44AzUwA1ogCbA4AE8gRfwaj1az9ab9T5vzVnZzD74JevjG4qDl9Q=</latexit><latexit sha1_base64="XPIJF8MakTIxtHQTizLxdrlJdsw=">AAACB3icbZDLSgMxFIYz9VbrbdSlIMFWqAvLTDe6EYoulK4q2At0hpLJpG1okhmSjFCG7tz4Km5cKOLWV3Dn25i2s9DqD4Ev/zmH5PxBzKjSjvNl5ZaWV1bX8uuFjc2t7R17d6+lokRi0sQRi2QnQIowKkhTU81IJ5YE8YCRdjC6mtbb90QqGok7PY6Jz9FA0D7FSBurZx+WQli/qJe9a8Q5OvU0ZSFJ57fJSalnF52KMxP8C24GRZCp0bM/vTDCCSdCY4aU6rpOrP0USU0xI5OClygSIzxCA9I1KBAnyk9ne0zgsXFC2I+kOULDmftzIkVcqTEPTCdHeqgWa1Pzv1o30f1zP6UiTjQReP5QP2FQR3AaCgypJFizsQGEJTV/hXiIJMLaRFcwIbiLK/+FVrXiGr6tFmuXWRx5cACOQBm44AzUwA1ogCbA4AE8gRfwaj1az9ab9T5vzVnZzD74JevjG4qDl9Q=</latexit><latexit sha1_base64="XPIJF8MakTIxtHQTizLxdrlJdsw=">AAACB3icbZDLSgMxFIYz9VbrbdSlIMFWqAvLTDe6EYoulK4q2At0hpLJpG1okhmSjFCG7tz4Km5cKOLWV3Dn25i2s9DqD4Ev/zmH5PxBzKjSjvNl5ZaWV1bX8uuFjc2t7R17d6+lokRi0sQRi2QnQIowKkhTU81IJ5YE8YCRdjC6mtbb90QqGok7PY6Jz9FA0D7FSBurZx+WQli/qJe9a8Q5OvU0ZSFJ57fJSalnF52KMxP8C24GRZCp0bM/vTDCCSdCY4aU6rpOrP0USU0xI5OClygSIzxCA9I1KBAnyk9ne0zgsXFC2I+kOULDmftzIkVcqTEPTCdHeqgWa1Pzv1o30f1zP6UiTjQReP5QP2FQR3AaCgypJFizsQGEJTV/hXiIJMLaRFcwIbiLK/+FVrXiGr6tFmuXWRx5cACOQBm44AzUwA1ogCbA4AE8gRfwaj1az9ab9T5vzVnZzD74JevjG4qDl9Q=</latexit><latexit sha1_base64="XPIJF8MakTIxtHQTizLxdrlJdsw=">AAACB3icbZDLSgMxFIYz9VbrbdSlIMFWqAvLTDe6EYoulK4q2At0hpLJpG1okhmSjFCG7tz4Km5cKOLWV3Dn25i2s9DqD4Ev/zmH5PxBzKjSjvNl5ZaWV1bX8uuFjc2t7R17d6+lokRi0sQRi2QnQIowKkhTU81IJ5YE8YCRdjC6mtbb90QqGok7PY6Jz9FA0D7FSBurZx+WQli/qJe9a8Q5OvU0ZSFJ57fJSalnF52KMxP8C24GRZCp0bM/vTDCCSdCY4aU6rpOrP0USU0xI5OClygSIzxCA9I1KBAnyk9ne0zgsXFC2I+kOULDmftzIkVcqTEPTCdHeqgWa1Pzv1o30f1zP6UiTjQReP5QP2FQR3AaCgypJFizsQGEJTV/hXiIJMLaRFcwIbiLK/+FVrXiGr6tFmuXWRx5cACOQBm44AzUwA1ogCbA4AE8gRfwaj1az9ab9T5vzVnZzD74JevjG4qDl9Q=</latexit>

��̃ = h
<latexit sha1_base64="avdUelkHqKC4J+jSiV9dmqqFusA=">AAACAXicbZA9SwNBEIb3/IzxK2oj2BwmglW4S6ONELTQUsFoIBfC3N4kWdy9O3bnhHDExr9iY6GIrf/Czn/jJqbQxBcWHt6ZYXbeMJXCkOd9OXPzC4tLy4WV4ura+sZmaWv7xiSZ5tjgiUx0MwSDUsTYIEESm6lGUKHE2/DubFS/vUdtRBJf0yDFtoJeLLqCA1mrU9qtBBFKgoCEjDAPzkEpGJ70K51S2at6Y7mz4E+gzCa67JQ+gyjhmcKYuARjWr6XUjsHTYJLHBaDzGAK/A562LIYg0LTzscXDN0D60RuN9H2xeSO3d8TOShjBiq0nQqob6ZrI/O/Wiuj7nE7F3GaEcb8Z1E3ky4l7igONxIaOcmBBeBa2L+6vA8aONnQijYEf/rkWbipVX3LV7Vy/XQSR4HtsX12yHx2xOrsgl2yBuPsgT2xF/bqPDrPzpvz/tM650xmdtgfOR/f+/eWkQ==</latexit><latexit sha1_base64="avdUelkHqKC4J+jSiV9dmqqFusA=">AAACAXicbZA9SwNBEIb3/IzxK2oj2BwmglW4S6ONELTQUsFoIBfC3N4kWdy9O3bnhHDExr9iY6GIrf/Czn/jJqbQxBcWHt6ZYXbeMJXCkOd9OXPzC4tLy4WV4ura+sZmaWv7xiSZ5tjgiUx0MwSDUsTYIEESm6lGUKHE2/DubFS/vUdtRBJf0yDFtoJeLLqCA1mrU9qtBBFKgoCEjDAPzkEpGJ70K51S2at6Y7mz4E+gzCa67JQ+gyjhmcKYuARjWr6XUjsHTYJLHBaDzGAK/A562LIYg0LTzscXDN0D60RuN9H2xeSO3d8TOShjBiq0nQqob6ZrI/O/Wiuj7nE7F3GaEcb8Z1E3ky4l7igONxIaOcmBBeBa2L+6vA8aONnQijYEf/rkWbipVX3LV7Vy/XQSR4HtsX12yHx2xOrsgl2yBuPsgT2xF/bqPDrPzpvz/tM650xmdtgfOR/f+/eWkQ==</latexit><latexit sha1_base64="avdUelkHqKC4J+jSiV9dmqqFusA=">AAACAXicbZA9SwNBEIb3/IzxK2oj2BwmglW4S6ONELTQUsFoIBfC3N4kWdy9O3bnhHDExr9iY6GIrf/Czn/jJqbQxBcWHt6ZYXbeMJXCkOd9OXPzC4tLy4WV4ura+sZmaWv7xiSZ5tjgiUx0MwSDUsTYIEESm6lGUKHE2/DubFS/vUdtRBJf0yDFtoJeLLqCA1mrU9qtBBFKgoCEjDAPzkEpGJ70K51S2at6Y7mz4E+gzCa67JQ+gyjhmcKYuARjWr6XUjsHTYJLHBaDzGAK/A562LIYg0LTzscXDN0D60RuN9H2xeSO3d8TOShjBiq0nQqob6ZrI/O/Wiuj7nE7F3GaEcb8Z1E3ky4l7igONxIaOcmBBeBa2L+6vA8aONnQijYEf/rkWbipVX3LV7Vy/XQSR4HtsX12yHx2xOrsgl2yBuPsgT2xF/bqPDrPzpvz/tM650xmdtgfOR/f+/eWkQ==</latexit><latexit sha1_base64="avdUelkHqKC4J+jSiV9dmqqFusA=">AAACAXicbZA9SwNBEIb3/IzxK2oj2BwmglW4S6ONELTQUsFoIBfC3N4kWdy9O3bnhHDExr9iY6GIrf/Czn/jJqbQxBcWHt6ZYXbeMJXCkOd9OXPzC4tLy4WV4ura+sZmaWv7xiSZ5tjgiUx0MwSDUsTYIEESm6lGUKHE2/DubFS/vUdtRBJf0yDFtoJeLLqCA1mrU9qtBBFKgoCEjDAPzkEpGJ70K51S2at6Y7mz4E+gzCa67JQ+gyjhmcKYuARjWr6XUjsHTYJLHBaDzGAK/A562LIYg0LTzscXDN0D60RuN9H2xeSO3d8TOShjBiq0nQqob6ZrI/O/Wiuj7nE7F3GaEcb8Z1E3ky4l7igONxIaOcmBBeBa2L+6vA8aONnQijYEf/rkWbipVX3LV7Vy/XQSR4HtsX12yHx2xOrsgl2yBuPsgT2xF/bqPDrPzpvz/tM650xmdtgfOR/f+/eWkQ==</latexit>

d�̃ = d�+ (�� �̃) ^ (�� �̃)
<latexit sha1_base64="0njvki0hrLAxyOqNEkZB/toEEA4=">AAACN3icdZDLSsNAFIYn9VbrrerSTbAVKqIk3ehGKLrQlVSwF2hCmUxO26EzSZiZKCX0rdz4Gu5040IRt76B06YL2+qBYT7+/xxmzu9FjEplWS9GZmFxaXklu5pbW9/Y3Mpv79RlGAsCNRKyUDQ9LIHRAGqKKgbNSADmHoOG178c+Y17EJKGwZ0aROBy3A1ohxKstNTO3xR9R1HmQ+JcYc7x8NxP4aiU3sfT9qHzAH4X/jGL7XzBOrHGZc6DPYECmlS1nX92/JDEHAJFGJayZVuRchMsFCUMhjknlhBh0sddaGkMMAfpJuO9h+aBVnyzEwp9AmWO1d8TCeZSDrinOzlWPTnrjcS/vFasOmduQoMoVhCQ9KFOzEwVmqMQTZ8KIIoNNGAiqP6rSXpYYKJ01Dkdgj278jzUyye25ttyoXIxiSOL9tA+KiEbnaIKukZVVEMEPaJX9I4+jCfjzfg0vtLWjDGZ2UVTZXz/AG73rD0=</latexit><latexit sha1_base64="0njvki0hrLAxyOqNEkZB/toEEA4=">AAACN3icdZDLSsNAFIYn9VbrrerSTbAVKqIk3ehGKLrQlVSwF2hCmUxO26EzSZiZKCX0rdz4Gu5040IRt76B06YL2+qBYT7+/xxmzu9FjEplWS9GZmFxaXklu5pbW9/Y3Mpv79RlGAsCNRKyUDQ9LIHRAGqKKgbNSADmHoOG178c+Y17EJKGwZ0aROBy3A1ohxKstNTO3xR9R1HmQ+JcYc7x8NxP4aiU3sfT9qHzAH4X/jGL7XzBOrHGZc6DPYECmlS1nX92/JDEHAJFGJayZVuRchMsFCUMhjknlhBh0sddaGkMMAfpJuO9h+aBVnyzEwp9AmWO1d8TCeZSDrinOzlWPTnrjcS/vFasOmduQoMoVhCQ9KFOzEwVmqMQTZ8KIIoNNGAiqP6rSXpYYKJ01Dkdgj278jzUyye25ttyoXIxiSOL9tA+KiEbnaIKukZVVEMEPaJX9I4+jCfjzfg0vtLWjDGZ2UVTZXz/AG73rD0=</latexit><latexit sha1_base64="0njvki0hrLAxyOqNEkZB/toEEA4=">AAACN3icdZDLSsNAFIYn9VbrrerSTbAVKqIk3ehGKLrQlVSwF2hCmUxO26EzSZiZKCX0rdz4Gu5040IRt76B06YL2+qBYT7+/xxmzu9FjEplWS9GZmFxaXklu5pbW9/Y3Mpv79RlGAsCNRKyUDQ9LIHRAGqKKgbNSADmHoOG178c+Y17EJKGwZ0aROBy3A1ohxKstNTO3xR9R1HmQ+JcYc7x8NxP4aiU3sfT9qHzAH4X/jGL7XzBOrHGZc6DPYECmlS1nX92/JDEHAJFGJayZVuRchMsFCUMhjknlhBh0sddaGkMMAfpJuO9h+aBVnyzEwp9AmWO1d8TCeZSDrinOzlWPTnrjcS/vFasOmduQoMoVhCQ9KFOzEwVmqMQTZ8KIIoNNGAiqP6rSXpYYKJ01Dkdgj278jzUyye25ttyoXIxiSOL9tA+KiEbnaIKukZVVEMEPaJX9I4+jCfjzfg0vtLWjDGZ2UVTZXz/AG73rD0=</latexit><latexit sha1_base64="0njvki0hrLAxyOqNEkZB/toEEA4=">AAACN3icdZDLSsNAFIYn9VbrrerSTbAVKqIk3ehGKLrQlVSwF2hCmUxO26EzSZiZKCX0rdz4Gu5040IRt76B06YL2+qBYT7+/xxmzu9FjEplWS9GZmFxaXklu5pbW9/Y3Mpv79RlGAsCNRKyUDQ9LIHRAGqKKgbNSADmHoOG178c+Y17EJKGwZ0aROBy3A1ohxKstNTO3xR9R1HmQ+JcYc7x8NxP4aiU3sfT9qHzAH4X/jGL7XzBOrHGZc6DPYECmlS1nX92/JDEHAJFGJayZVuRchMsFCUMhjknlhBh0sddaGkMMAfpJuO9h+aBVnyzEwp9AmWO1d8TCeZSDrinOzlWPTnrjcS/vFasOmduQoMoVhCQ9KFOzEwVmqMQTZ8KIIoNNGAiqP6rSXpYYKJ01Dkdgj278jzUyye25ttyoXIxiSOL9tA+KiEbnaIKukZVVEMEPaJX9I4+jCfjzfg0vtLWjDGZ2UVTZXz/AG73rD0=</latexit>

(They start out as equivalent!!) 
(for 0-forms) 
�J = 0

<latexit sha1_base64="MiXUHfapxjzsryGUseNl0Y8Mv1g=">AAAB8XicbZBNS8NAEIY39avWr6pHL4tF8FQSEfQiFL2Ipwr2A9tQNptpu3SzCbsToYT+Cy8eFPHqv/Hmv3Hb5qCtLyw8vDPDzrxBIoVB1/12Ciura+sbxc3S1vbO7l55/6Bp4lRzaPBYxrodMANSKGigQAntRAOLAgmtYHQzrbeeQBsRqwccJ+BHbKBEX3CG1nrshiCR0bsrt1euuFV3JroMXg4VkqveK391w5inESjkkhnT8dwE/YxpFFzCpNRNDSSMj9gAOhYVi8D42WzjCT2xTkj7sbZPIZ25vycyFhkzjgLbGTEcmsXa1Pyv1kmxf+lnQiUpguLzj/qppBjT6fk0FBo4yrEFxrWwu1I+ZJpxtCGVbAje4snL0Dyrepbvzyu16zyOIjkix+SUeOSC1MgtqZMG4USRZ/JK3hzjvDjvzse8teDkM4fkj5zPH3YVkBs=</latexit><latexit sha1_base64="MiXUHfapxjzsryGUseNl0Y8Mv1g=">AAAB8XicbZBNS8NAEIY39avWr6pHL4tF8FQSEfQiFL2Ipwr2A9tQNptpu3SzCbsToYT+Cy8eFPHqv/Hmv3Hb5qCtLyw8vDPDzrxBIoVB1/12Ciura+sbxc3S1vbO7l55/6Bp4lRzaPBYxrodMANSKGigQAntRAOLAgmtYHQzrbeeQBsRqwccJ+BHbKBEX3CG1nrshiCR0bsrt1euuFV3JroMXg4VkqveK391w5inESjkkhnT8dwE/YxpFFzCpNRNDSSMj9gAOhYVi8D42WzjCT2xTkj7sbZPIZ25vycyFhkzjgLbGTEcmsXa1Pyv1kmxf+lnQiUpguLzj/qppBjT6fk0FBo4yrEFxrWwu1I+ZJpxtCGVbAje4snL0Dyrepbvzyu16zyOIjkix+SUeOSC1MgtqZMG4USRZ/JK3hzjvDjvzse8teDkM4fkj5zPH3YVkBs=</latexit><latexit sha1_base64="MiXUHfapxjzsryGUseNl0Y8Mv1g=">AAAB8XicbZBNS8NAEIY39avWr6pHL4tF8FQSEfQiFL2Ipwr2A9tQNptpu3SzCbsToYT+Cy8eFPHqv/Hmv3Hb5qCtLyw8vDPDzrxBIoVB1/12Ciura+sbxc3S1vbO7l55/6Bp4lRzaPBYxrodMANSKGigQAntRAOLAgmtYHQzrbeeQBsRqwccJ+BHbKBEX3CG1nrshiCR0bsrt1euuFV3JroMXg4VkqveK391w5inESjkkhnT8dwE/YxpFFzCpNRNDSSMj9gAOhYVi8D42WzjCT2xTkj7sbZPIZ25vycyFhkzjgLbGTEcmsXa1Pyv1kmxf+lnQiUpguLzj/qppBjT6fk0FBo4yrEFxrWwu1I+ZJpxtCGVbAje4snL0Dyrepbvzyu16zyOIjkix+SUeOSC1MgtqZMG4USRZ/JK3hzjvDjvzse8teDkM4fkj5zPH3YVkBs=</latexit><latexit sha1_base64="MiXUHfapxjzsryGUseNl0Y8Mv1g=">AAAB8XicbZBNS8NAEIY39avWr6pHL4tF8FQSEfQiFL2Ipwr2A9tQNptpu3SzCbsToYT+Cy8eFPHqv/Hmv3Hb5qCtLyw8vDPDzrxBIoVB1/12Ciura+sbxc3S1vbO7l55/6Bp4lRzaPBYxrodMANSKGigQAntRAOLAgmtYHQzrbeeQBsRqwccJ+BHbKBEX3CG1nrshiCR0bsrt1euuFV3JroMXg4VkqveK391w5inESjkkhnT8dwE/YxpFFzCpNRNDSSMj9gAOhYVi8D42WzjCT2xTkj7sbZPIZ25vycyFhkzjgLbGTEcmsXa1Pyv1kmxf+lnQiUpguLzj/qppBjT6fk0FBo4yrEFxrWwu1I+ZJpxtCGVbAje4snL0Dyrepbvzyu16zyOIjkix+SUeOSC1MgtqZMG4USRZ/JK3hzjvDjvzse8teDkM4fkj5zPH3YVkBs=</latexit>



to derive two semi-linear elliptic 
Poisson equations, one for
and one for

We next employ the identity

� = d� + �d
<latexit sha1_base64="p2X8RxHeZ1eNKJwbMPLPmsGH/Pk=">AAACAnicbVDLSsNAFJ3UV62vqCtxM9gKglCSbnQjFHXhsoJ9QBPKZDJph04ezNwIJRQ3/oobF4q49Svc+TdO2iy0emC4h3Pu5c49XiK4Asv6MkpLyyura+X1ysbm1vaOubvXUXEqKWvTWMSy5xHFBI9YGzgI1kskI6EnWNcbX+V+955JxePoDiYJc0MyjHjAKQEtDcyDmnPNBJAL3/Hzejov2K8NzKpVt2bAf4ldkCoq0BqYn44f0zRkEVBBlOrbVgJuRiRwKti04qSKJYSOyZD1NY1IyJSbzU6Y4mOt+DiIpX4R4Jn6cyIjoVKT0NOdIYGRWvRy8T+vn0Jw7mY8SlJgEZ0vClKBIcZ5HtjnklEQE00IlVz/FdMRkYSCTq2iQ7AXT/5LOo26rflto9q8LOIoo0N0hE6Qjc5QE92gFmojih7QE3pBr8aj8Wy8Ge/z1pJRzOyjXzA+vgGryJZN</latexit><latexit sha1_base64="p2X8RxHeZ1eNKJwbMPLPmsGH/Pk=">AAACAnicbVDLSsNAFJ3UV62vqCtxM9gKglCSbnQjFHXhsoJ9QBPKZDJph04ezNwIJRQ3/oobF4q49Svc+TdO2iy0emC4h3Pu5c49XiK4Asv6MkpLyyura+X1ysbm1vaOubvXUXEqKWvTWMSy5xHFBI9YGzgI1kskI6EnWNcbX+V+955JxePoDiYJc0MyjHjAKQEtDcyDmnPNBJAL3/Hzejov2K8NzKpVt2bAf4ldkCoq0BqYn44f0zRkEVBBlOrbVgJuRiRwKti04qSKJYSOyZD1NY1IyJSbzU6Y4mOt+DiIpX4R4Jn6cyIjoVKT0NOdIYGRWvRy8T+vn0Jw7mY8SlJgEZ0vClKBIcZ5HtjnklEQE00IlVz/FdMRkYSCTq2iQ7AXT/5LOo26rflto9q8LOIoo0N0hE6Qjc5QE92gFmojih7QE3pBr8aj8Wy8Ge/z1pJRzOyjXzA+vgGryJZN</latexit><latexit sha1_base64="p2X8RxHeZ1eNKJwbMPLPmsGH/Pk=">AAACAnicbVDLSsNAFJ3UV62vqCtxM9gKglCSbnQjFHXhsoJ9QBPKZDJph04ezNwIJRQ3/oobF4q49Svc+TdO2iy0emC4h3Pu5c49XiK4Asv6MkpLyyura+X1ysbm1vaOubvXUXEqKWvTWMSy5xHFBI9YGzgI1kskI6EnWNcbX+V+955JxePoDiYJc0MyjHjAKQEtDcyDmnPNBJAL3/Hzejov2K8NzKpVt2bAf4ldkCoq0BqYn44f0zRkEVBBlOrbVgJuRiRwKti04qSKJYSOyZD1NY1IyJSbzU6Y4mOt+DiIpX4R4Jn6cyIjoVKT0NOdIYGRWvRy8T+vn0Jw7mY8SlJgEZ0vClKBIcZ5HtjnklEQE00IlVz/FdMRkYSCTq2iQ7AXT/5LOo26rflto9q8LOIoo0N0hE6Qjc5QE92gFmojih7QE3pBr8aj8Wy8Ge/z1pJRzOyjXzA+vgGryJZN</latexit><latexit sha1_base64="p2X8RxHeZ1eNKJwbMPLPmsGH/Pk=">AAACAnicbVDLSsNAFJ3UV62vqCtxM9gKglCSbnQjFHXhsoJ9QBPKZDJph04ezNwIJRQ3/oobF4q49Svc+TdO2iy0emC4h3Pu5c49XiK4Asv6MkpLyyura+X1ysbm1vaOubvXUXEqKWvTWMSy5xHFBI9YGzgI1kskI6EnWNcbX+V+955JxePoDiYJc0MyjHjAKQEtDcyDmnPNBJAL3/Hzejov2K8NzKpVt2bAf4ldkCoq0BqYn44f0zRkEVBBlOrbVgJuRiRwKti04qSKJYSOyZD1NY1IyJSbzU6Y4mOt+DiIpX4R4Jn6cyIjoVKT0NOdIYGRWvRy8T+vn0Jw7mY8SlJgEZ0vClKBIcZ5HtjnklEQE00IlVz/FdMRkYSCTq2iQ7AXT/5LOo26rflto9q8LOIoo0N0hE6Qjc5QE92gFmojih7QE3pBr8aj8Wy8Ge/z1pJRzOyjXzA+vgGryJZN</latexit>

��̃
<latexit sha1_base64="kmtq1mSeX3sKq9Je2cYvhEzqsPA=">AAACAHicbZA9SwNBEIb3/DZ+RS0sbBYTwSrcpdFSVNAygjFCLoS5zUSX7N4du3NCONL4V2wsFLH1Z9j5b9wkV/j1wsLDOzPMzhulSlry/U9vZnZufmFxabm0srq2vlHe3Lq2SWYENkWiEnMTgUUlY2ySJIU3qUHQkcJWNDgd11v3aKxM4isaptjRcBvLvhRAzuqWd6rhGSoCHpJUPczDc9AaRtVuueLX/In4XwgKqLBCjW75I+wlItMYk1BgbTvwU+rkYEgKhaNSmFlMQQzgFtsOY9BoO/nkgBHfd06P9xPjXkx84n6fyEFbO9SR69RAd/Z3bWz+V2tn1D/q5DJOM8JYTBf1M8Up4eM0eE8aFKSGDkAY6f7KxR0YEOQyK7kQgt8n/4Xrei1wfFmvHJ8UcSyxXbbHDljADtkxu2AN1mSCjdgje2Yv3oP35L16b9PWGa+Y2WY/5L1/Ac1PleI=</latexit><latexit sha1_base64="kmtq1mSeX3sKq9Je2cYvhEzqsPA=">AAACAHicbZA9SwNBEIb3/DZ+RS0sbBYTwSrcpdFSVNAygjFCLoS5zUSX7N4du3NCONL4V2wsFLH1Z9j5b9wkV/j1wsLDOzPMzhulSlry/U9vZnZufmFxabm0srq2vlHe3Lq2SWYENkWiEnMTgUUlY2ySJIU3qUHQkcJWNDgd11v3aKxM4isaptjRcBvLvhRAzuqWd6rhGSoCHpJUPczDc9AaRtVuueLX/In4XwgKqLBCjW75I+wlItMYk1BgbTvwU+rkYEgKhaNSmFlMQQzgFtsOY9BoO/nkgBHfd06P9xPjXkx84n6fyEFbO9SR69RAd/Z3bWz+V2tn1D/q5DJOM8JYTBf1M8Up4eM0eE8aFKSGDkAY6f7KxR0YEOQyK7kQgt8n/4Xrei1wfFmvHJ8UcSyxXbbHDljADtkxu2AN1mSCjdgje2Yv3oP35L16b9PWGa+Y2WY/5L1/Ac1PleI=</latexit><latexit sha1_base64="kmtq1mSeX3sKq9Je2cYvhEzqsPA=">AAACAHicbZA9SwNBEIb3/DZ+RS0sbBYTwSrcpdFSVNAygjFCLoS5zUSX7N4du3NCONL4V2wsFLH1Z9j5b9wkV/j1wsLDOzPMzhulSlry/U9vZnZufmFxabm0srq2vlHe3Lq2SWYENkWiEnMTgUUlY2ySJIU3qUHQkcJWNDgd11v3aKxM4isaptjRcBvLvhRAzuqWd6rhGSoCHpJUPczDc9AaRtVuueLX/In4XwgKqLBCjW75I+wlItMYk1BgbTvwU+rkYEgKhaNSmFlMQQzgFtsOY9BoO/nkgBHfd06P9xPjXkx84n6fyEFbO9SR69RAd/Z3bWz+V2tn1D/q5DJOM8JYTBf1M8Up4eM0eE8aFKSGDkAY6f7KxR0YEOQyK7kQgt8n/4Xrei1wfFmvHJ8UcSyxXbbHDljADtkxu2AN1mSCjdgje2Yv3oP35L16b9PWGa+Y2WY/5L1/Ac1PleI=</latexit><latexit sha1_base64="kmtq1mSeX3sKq9Je2cYvhEzqsPA=">AAACAHicbZA9SwNBEIb3/DZ+RS0sbBYTwSrcpdFSVNAygjFCLoS5zUSX7N4du3NCONL4V2wsFLH1Z9j5b9wkV/j1wsLDOzPMzhulSlry/U9vZnZufmFxabm0srq2vlHe3Lq2SWYENkWiEnMTgUUlY2ySJIU3qUHQkcJWNDgd11v3aKxM4isaptjRcBvLvhRAzuqWd6rhGSoCHpJUPczDc9AaRtVuueLX/In4XwgKqLBCjW75I+wlItMYk1BgbTvwU+rkYEgKhaNSmFlMQQzgFtsOY9BoO/nkgBHfd06P9xPjXkx84n6fyEFbO9SR69RAd/Z3bWz+V2tn1D/q5DJOM8JYTBf1M8Up4eM0eE8aFKSGDkAY6f7KxR0YEOQyK7kQgt8n/4Xrei1wfFmvHJ8UcSyxXbbHDljADtkxu2AN1mSCjdgje2Yv3oP35L16b9PWGa+Y2WY/5L1/Ac1PleI=</latexit>

�J
<latexit sha1_base64="AJYZhm6nhfYbM8Vwj/lKFzjl4UU=">AAAB8XicbZA9TwJBEIb38AvxC7W02QgmVuSORkuiFsYKE/mIcCF7yxxs2Nu77M6ZEMK/sLHQGFv/jZ3/xgWuUPBNNnnyzkx25g0SKQy67reTW1vf2NzKbxd2dvf2D4qHR00Tp5pDg8cy1u2AGZBCQQMFSmgnGlgUSGgFo+tZvfUE2ohYPeA4AT9iAyVCwRla67HcvQGJjN6Ve8WSW3HnoqvgZVAimeq94le3H/M0AoVcMmM6npugP2EaBZcwLXRTAwnjIzaAjkXFIjD+ZL7xlJ5Zp0/DWNunkM7d3xMTFhkzjgLbGTEcmuXazPyv1kkxvPQnQiUpguKLj8JUUozp7HzaFxo4yrEFxrWwu1I+ZJpxtCEVbAje8smr0KxWPMv31VLtKosjT07IKTknHrkgNXJL6qRBOFHkmbySN8c4L86787FozTnZzDH5I+fzBwo4j9Q=</latexit><latexit sha1_base64="AJYZhm6nhfYbM8Vwj/lKFzjl4UU=">AAAB8XicbZA9TwJBEIb38AvxC7W02QgmVuSORkuiFsYKE/mIcCF7yxxs2Nu77M6ZEMK/sLHQGFv/jZ3/xgWuUPBNNnnyzkx25g0SKQy67reTW1vf2NzKbxd2dvf2D4qHR00Tp5pDg8cy1u2AGZBCQQMFSmgnGlgUSGgFo+tZvfUE2ohYPeA4AT9iAyVCwRla67HcvQGJjN6Ve8WSW3HnoqvgZVAimeq94le3H/M0AoVcMmM6npugP2EaBZcwLXRTAwnjIzaAjkXFIjD+ZL7xlJ5Zp0/DWNunkM7d3xMTFhkzjgLbGTEcmuXazPyv1kkxvPQnQiUpguKLj8JUUozp7HzaFxo4yrEFxrWwu1I+ZJpxtCEVbAje8smr0KxWPMv31VLtKosjT07IKTknHrkgNXJL6qRBOFHkmbySN8c4L86787FozTnZzDH5I+fzBwo4j9Q=</latexit><latexit sha1_base64="AJYZhm6nhfYbM8Vwj/lKFzjl4UU=">AAAB8XicbZA9TwJBEIb38AvxC7W02QgmVuSORkuiFsYKE/mIcCF7yxxs2Nu77M6ZEMK/sLHQGFv/jZ3/xgWuUPBNNnnyzkx25g0SKQy67reTW1vf2NzKbxd2dvf2D4qHR00Tp5pDg8cy1u2AGZBCQQMFSmgnGlgUSGgFo+tZvfUE2ohYPeA4AT9iAyVCwRla67HcvQGJjN6Ve8WSW3HnoqvgZVAimeq94le3H/M0AoVcMmM6npugP2EaBZcwLXRTAwnjIzaAjkXFIjD+ZL7xlJ5Zp0/DWNunkM7d3xMTFhkzjgLbGTEcmuXazPyv1kkxvPQnQiUpguKLj8JUUozp7HzaFxo4yrEFxrWwu1I+ZJpxtCEVbAje8smr0KxWPMv31VLtKosjT07IKTknHrkgNXJL6qRBOFHkmbySN8c4L86787FozTnZzDH5I+fzBwo4j9Q=</latexit><latexit sha1_base64="AJYZhm6nhfYbM8Vwj/lKFzjl4UU=">AAAB8XicbZA9TwJBEIb38AvxC7W02QgmVuSORkuiFsYKE/mIcCF7yxxs2Nu77M6ZEMK/sLHQGFv/jZ3/xgWuUPBNNnnyzkx25g0SKQy67reTW1vf2NzKbxd2dvf2D4qHR00Tp5pDg8cy1u2AGZBCQQMFSmgnGlgUSGgFo+tZvfUE2ohYPeA4AT9iAyVCwRla67HcvQGJjN6Ve8WSW3HnoqvgZVAimeq94le3H/M0AoVcMmM6npugP2EaBZcwLXRTAwnjIzaAjkXFIjD+ZL7xlJ5Zp0/DWNunkM7d3xMTFhkzjgLbGTEcmuXazPyv1kkxvPQnQiUpguKLj8JUUozp7HzaFxo4yrEFxrWwu1I+ZJpxtCEVbAje8smr0KxWPMv31VLtKosjT07IKTknHrkgNXJL6qRBOFHkmbySN8c4L86787FozTnZzDH5I+fzBwo4j9Q=</latexit>



to    

dJ = J(�� �̃)
<latexit sha1_base64="XPIJF8MakTIxtHQTizLxdrlJdsw=">AAACB3icbZDLSgMxFIYz9VbrbdSlIMFWqAvLTDe6EYoulK4q2At0hpLJpG1okhmSjFCG7tz4Km5cKOLWV3Dn25i2s9DqD4Ev/zmH5PxBzKjSjvNl5ZaWV1bX8uuFjc2t7R17d6+lokRi0sQRi2QnQIowKkhTU81IJ5YE8YCRdjC6mtbb90QqGok7PY6Jz9FA0D7FSBurZx+WQli/qJe9a8Q5OvU0ZSFJ57fJSalnF52KMxP8C24GRZCp0bM/vTDCCSdCY4aU6rpOrP0USU0xI5OClygSIzxCA9I1KBAnyk9ne0zgsXFC2I+kOULDmftzIkVcqTEPTCdHeqgWa1Pzv1o30f1zP6UiTjQReP5QP2FQR3AaCgypJFizsQGEJTV/hXiIJMLaRFcwIbiLK/+FVrXiGr6tFmuXWRx5cACOQBm44AzUwA1ogCbA4AE8gRfwaj1az9ab9T5vzVnZzD74JevjG4qDl9Q=</latexit><latexit sha1_base64="XPIJF8MakTIxtHQTizLxdrlJdsw=">AAACB3icbZDLSgMxFIYz9VbrbdSlIMFWqAvLTDe6EYoulK4q2At0hpLJpG1okhmSjFCG7tz4Km5cKOLWV3Dn25i2s9DqD4Ev/zmH5PxBzKjSjvNl5ZaWV1bX8uuFjc2t7R17d6+lokRi0sQRi2QnQIowKkhTU81IJ5YE8YCRdjC6mtbb90QqGok7PY6Jz9FA0D7FSBurZx+WQli/qJe9a8Q5OvU0ZSFJ57fJSalnF52KMxP8C24GRZCp0bM/vTDCCSdCY4aU6rpOrP0USU0xI5OClygSIzxCA9I1KBAnyk9ne0zgsXFC2I+kOULDmftzIkVcqTEPTCdHeqgWa1Pzv1o30f1zP6UiTjQReP5QP2FQR3AaCgypJFizsQGEJTV/hXiIJMLaRFcwIbiLK/+FVrXiGr6tFmuXWRx5cACOQBm44AzUwA1ogCbA4AE8gRfwaj1az9ab9T5vzVnZzD74JevjG4qDl9Q=</latexit><latexit sha1_base64="XPIJF8MakTIxtHQTizLxdrlJdsw=">AAACB3icbZDLSgMxFIYz9VbrbdSlIMFWqAvLTDe6EYoulK4q2At0hpLJpG1okhmSjFCG7tz4Km5cKOLWV3Dn25i2s9DqD4Ev/zmH5PxBzKjSjvNl5ZaWV1bX8uuFjc2t7R17d6+lokRi0sQRi2QnQIowKkhTU81IJ5YE8YCRdjC6mtbb90QqGok7PY6Jz9FA0D7FSBurZx+WQli/qJe9a8Q5OvU0ZSFJ57fJSalnF52KMxP8C24GRZCp0bM/vTDCCSdCY4aU6rpOrP0USU0xI5OClygSIzxCA9I1KBAnyk9ne0zgsXFC2I+kOULDmftzIkVcqTEPTCdHeqgWa1Pzv1o30f1zP6UiTjQReP5QP2FQR3AaCgypJFizsQGEJTV/hXiIJMLaRFcwIbiLK/+FVrXiGr6tFmuXWRx5cACOQBm44AzUwA1ogCbA4AE8gRfwaj1az9ab9T5vzVnZzD74JevjG4qDl9Q=</latexit><latexit sha1_base64="XPIJF8MakTIxtHQTizLxdrlJdsw=">AAACB3icbZDLSgMxFIYz9VbrbdSlIMFWqAvLTDe6EYoulK4q2At0hpLJpG1okhmSjFCG7tz4Km5cKOLWV3Dn25i2s9DqD4Ev/zmH5PxBzKjSjvNl5ZaWV1bX8uuFjc2t7R17d6+lokRi0sQRi2QnQIowKkhTU81IJ5YE8YCRdjC6mtbb90QqGok7PY6Jz9FA0D7FSBurZx+WQli/qJe9a8Q5OvU0ZSFJ57fJSalnF52KMxP8C24GRZCp0bM/vTDCCSdCY4aU6rpOrP0USU0xI5OClygSIzxCA9I1KBAnyk9ne0zgsXFC2I+kOULDmftzIkVcqTEPTCdHeqgWa1Pzv1o30f1zP6UiTjQReP5QP2FQR3AaCgypJFizsQGEJTV/hXiIJMLaRFcwIbiLK/+FVrXiGr6tFmuXWRx5cACOQBm44AzUwA1ogCbA4AE8gRfwaj1az9ab9T5vzVnZzD74JevjG4qDl9Q=</latexit>

��̃ = h
<latexit sha1_base64="avdUelkHqKC4J+jSiV9dmqqFusA=">AAACAXicbZA9SwNBEIb3/IzxK2oj2BwmglW4S6ONELTQUsFoIBfC3N4kWdy9O3bnhHDExr9iY6GIrf/Czn/jJqbQxBcWHt6ZYXbeMJXCkOd9OXPzC4tLy4WV4ura+sZmaWv7xiSZ5tjgiUx0MwSDUsTYIEESm6lGUKHE2/DubFS/vUdtRBJf0yDFtoJeLLqCA1mrU9qtBBFKgoCEjDAPzkEpGJ70K51S2at6Y7mz4E+gzCa67JQ+gyjhmcKYuARjWr6XUjsHTYJLHBaDzGAK/A562LIYg0LTzscXDN0D60RuN9H2xeSO3d8TOShjBiq0nQqob6ZrI/O/Wiuj7nE7F3GaEcb8Z1E3ky4l7igONxIaOcmBBeBa2L+6vA8aONnQijYEf/rkWbipVX3LV7Vy/XQSR4HtsX12yHx2xOrsgl2yBuPsgT2xF/bqPDrPzpvz/tM650xmdtgfOR/f+/eWkQ==</latexit><latexit sha1_base64="avdUelkHqKC4J+jSiV9dmqqFusA=">AAACAXicbZA9SwNBEIb3/IzxK2oj2BwmglW4S6ONELTQUsFoIBfC3N4kWdy9O3bnhHDExr9iY6GIrf/Czn/jJqbQxBcWHt6ZYXbeMJXCkOd9OXPzC4tLy4WV4ura+sZmaWv7xiSZ5tjgiUx0MwSDUsTYIEESm6lGUKHE2/DubFS/vUdtRBJf0yDFtoJeLLqCA1mrU9qtBBFKgoCEjDAPzkEpGJ70K51S2at6Y7mz4E+gzCa67JQ+gyjhmcKYuARjWr6XUjsHTYJLHBaDzGAK/A562LIYg0LTzscXDN0D60RuN9H2xeSO3d8TOShjBiq0nQqob6ZrI/O/Wiuj7nE7F3GaEcb8Z1E3ky4l7igONxIaOcmBBeBa2L+6vA8aONnQijYEf/rkWbipVX3LV7Vy/XQSR4HtsX12yHx2xOrsgl2yBuPsgT2xF/bqPDrPzpvz/tM650xmdtgfOR/f+/eWkQ==</latexit><latexit sha1_base64="avdUelkHqKC4J+jSiV9dmqqFusA=">AAACAXicbZA9SwNBEIb3/IzxK2oj2BwmglW4S6ONELTQUsFoIBfC3N4kWdy9O3bnhHDExr9iY6GIrf/Czn/jJqbQxBcWHt6ZYXbeMJXCkOd9OXPzC4tLy4WV4ura+sZmaWv7xiSZ5tjgiUx0MwSDUsTYIEESm6lGUKHE2/DubFS/vUdtRBJf0yDFtoJeLLqCA1mrU9qtBBFKgoCEjDAPzkEpGJ70K51S2at6Y7mz4E+gzCa67JQ+gyjhmcKYuARjWr6XUjsHTYJLHBaDzGAK/A562LIYg0LTzscXDN0D60RuN9H2xeSO3d8TOShjBiq0nQqob6ZrI/O/Wiuj7nE7F3GaEcb8Z1E3ky4l7igONxIaOcmBBeBa2L+6vA8aONnQijYEf/rkWbipVX3LV7Vy/XQSR4HtsX12yHx2xOrsgl2yBuPsgT2xF/bqPDrPzpvz/tM650xmdtgfOR/f+/eWkQ==</latexit><latexit sha1_base64="avdUelkHqKC4J+jSiV9dmqqFusA=">AAACAXicbZA9SwNBEIb3/IzxK2oj2BwmglW4S6ONELTQUsFoIBfC3N4kWdy9O3bnhHDExr9iY6GIrf/Czn/jJqbQxBcWHt6ZYXbeMJXCkOd9OXPzC4tLy4WV4ura+sZmaWv7xiSZ5tjgiUx0MwSDUsTYIEESm6lGUKHE2/DubFS/vUdtRBJf0yDFtoJeLLqCA1mrU9qtBBFKgoCEjDAPzkEpGJ70K51S2at6Y7mz4E+gzCa67JQ+gyjhmcKYuARjWr6XUjsHTYJLHBaDzGAK/A562LIYg0LTzscXDN0D60RuN9H2xeSO3d8TOShjBiq0nQqob6ZrI/O/Wiuj7nE7F3GaEcb8Z1E3ky4l7igONxIaOcmBBeBa2L+6vA8aONnQijYEf/rkWbipVX3LV7Vy/XQSR4HtsX12yHx2xOrsgl2yBuPsgT2xF/bqPDrPzpvz/tM650xmdtgfOR/f+/eWkQ==</latexit>

d�̃ = d�+ (�� �̃) ^ (�� �̃)
<latexit sha1_base64="0njvki0hrLAxyOqNEkZB/toEEA4=">AAACN3icdZDLSsNAFIYn9VbrrerSTbAVKqIk3ehGKLrQlVSwF2hCmUxO26EzSZiZKCX0rdz4Gu5040IRt76B06YL2+qBYT7+/xxmzu9FjEplWS9GZmFxaXklu5pbW9/Y3Mpv79RlGAsCNRKyUDQ9LIHRAGqKKgbNSADmHoOG178c+Y17EJKGwZ0aROBy3A1ohxKstNTO3xR9R1HmQ+JcYc7x8NxP4aiU3sfT9qHzAH4X/jGL7XzBOrHGZc6DPYECmlS1nX92/JDEHAJFGJayZVuRchMsFCUMhjknlhBh0sddaGkMMAfpJuO9h+aBVnyzEwp9AmWO1d8TCeZSDrinOzlWPTnrjcS/vFasOmduQoMoVhCQ9KFOzEwVmqMQTZ8KIIoNNGAiqP6rSXpYYKJ01Dkdgj278jzUyye25ttyoXIxiSOL9tA+KiEbnaIKukZVVEMEPaJX9I4+jCfjzfg0vtLWjDGZ2UVTZXz/AG73rD0=</latexit><latexit sha1_base64="0njvki0hrLAxyOqNEkZB/toEEA4=">AAACN3icdZDLSsNAFIYn9VbrrerSTbAVKqIk3ehGKLrQlVSwF2hCmUxO26EzSZiZKCX0rdz4Gu5040IRt76B06YL2+qBYT7+/xxmzu9FjEplWS9GZmFxaXklu5pbW9/Y3Mpv79RlGAsCNRKyUDQ9LIHRAGqKKgbNSADmHoOG178c+Y17EJKGwZ0aROBy3A1ohxKstNTO3xR9R1HmQ+JcYc7x8NxP4aiU3sfT9qHzAH4X/jGL7XzBOrHGZc6DPYECmlS1nX92/JDEHAJFGJayZVuRchMsFCUMhjknlhBh0sddaGkMMAfpJuO9h+aBVnyzEwp9AmWO1d8TCeZSDrinOzlWPTnrjcS/vFasOmduQoMoVhCQ9KFOzEwVmqMQTZ8KIIoNNGAiqP6rSXpYYKJ01Dkdgj278jzUyye25ttyoXIxiSOL9tA+KiEbnaIKukZVVEMEPaJX9I4+jCfjzfg0vtLWjDGZ2UVTZXz/AG73rD0=</latexit><latexit sha1_base64="0njvki0hrLAxyOqNEkZB/toEEA4=">AAACN3icdZDLSsNAFIYn9VbrrerSTbAVKqIk3ehGKLrQlVSwF2hCmUxO26EzSZiZKCX0rdz4Gu5040IRt76B06YL2+qBYT7+/xxmzu9FjEplWS9GZmFxaXklu5pbW9/Y3Mpv79RlGAsCNRKyUDQ9LIHRAGqKKgbNSADmHoOG178c+Y17EJKGwZ0aROBy3A1ohxKstNTO3xR9R1HmQ+JcYc7x8NxP4aiU3sfT9qHzAH4X/jGL7XzBOrHGZc6DPYECmlS1nX92/JDEHAJFGJayZVuRchMsFCUMhjknlhBh0sddaGkMMAfpJuO9h+aBVnyzEwp9AmWO1d8TCeZSDrinOzlWPTnrjcS/vFasOmduQoMoVhCQ9KFOzEwVmqMQTZ8KIIoNNGAiqP6rSXpYYKJ01Dkdgj278jzUyye25ttyoXIxiSOL9tA+KiEbnaIKukZVVEMEPaJX9I4+jCfjzfg0vtLWjDGZ2UVTZXz/AG73rD0=</latexit><latexit sha1_base64="0njvki0hrLAxyOqNEkZB/toEEA4=">AAACN3icdZDLSsNAFIYn9VbrrerSTbAVKqIk3ehGKLrQlVSwF2hCmUxO26EzSZiZKCX0rdz4Gu5040IRt76B06YL2+qBYT7+/xxmzu9FjEplWS9GZmFxaXklu5pbW9/Y3Mpv79RlGAsCNRKyUDQ9LIHRAGqKKgbNSADmHoOG178c+Y17EJKGwZ0aROBy3A1ohxKstNTO3xR9R1HmQ+JcYc7x8NxP4aiU3sfT9qHzAH4X/jGL7XzBOrHGZc6DPYECmlS1nX92/JDEHAJFGJayZVuRchMsFCUMhjknlhBh0sddaGkMMAfpJuO9h+aBVnyzEwp9AmWO1d8TCeZSDrinOzlWPTnrjcS/vFasOmduQoMoVhCQ9KFOzEwVmqMQTZ8KIIoNNGAiqP6rSXpYYKJ01Dkdgj278jzUyye25ttyoXIxiSOL9tA+KiEbnaIKukZVVEMEPaJX9I4+jCfjzfg0vtLWjDGZ2UVTZXz/AG73rD0=</latexit>

 Apply � = d� + �d
<latexit sha1_base64="p2X8RxHeZ1eNKJwbMPLPmsGH/Pk=">AAACAnicbVDLSsNAFJ3UV62vqCtxM9gKglCSbnQjFHXhsoJ9QBPKZDJph04ezNwIJRQ3/oobF4q49Svc+TdO2iy0emC4h3Pu5c49XiK4Asv6MkpLyyura+X1ysbm1vaOubvXUXEqKWvTWMSy5xHFBI9YGzgI1kskI6EnWNcbX+V+955JxePoDiYJc0MyjHjAKQEtDcyDmnPNBJAL3/Hzejov2K8NzKpVt2bAf4ldkCoq0BqYn44f0zRkEVBBlOrbVgJuRiRwKti04qSKJYSOyZD1NY1IyJSbzU6Y4mOt+DiIpX4R4Jn6cyIjoVKT0NOdIYGRWvRy8T+vn0Jw7mY8SlJgEZ0vClKBIcZ5HtjnklEQE00IlVz/FdMRkYSCTq2iQ7AXT/5LOo26rflto9q8LOIoo0N0hE6Qjc5QE92gFmojih7QE3pBr8aj8Wy8Ge/z1pJRzOyjXzA+vgGryJZN</latexit><latexit sha1_base64="p2X8RxHeZ1eNKJwbMPLPmsGH/Pk=">AAACAnicbVDLSsNAFJ3UV62vqCtxM9gKglCSbnQjFHXhsoJ9QBPKZDJph04ezNwIJRQ3/oobF4q49Svc+TdO2iy0emC4h3Pu5c49XiK4Asv6MkpLyyura+X1ysbm1vaOubvXUXEqKWvTWMSy5xHFBI9YGzgI1kskI6EnWNcbX+V+955JxePoDiYJc0MyjHjAKQEtDcyDmnPNBJAL3/Hzejov2K8NzKpVt2bAf4ldkCoq0BqYn44f0zRkEVBBlOrbVgJuRiRwKti04qSKJYSOyZD1NY1IyJSbzU6Y4mOt+DiIpX4R4Jn6cyIjoVKT0NOdIYGRWvRy8T+vn0Jw7mY8SlJgEZ0vClKBIcZ5HtjnklEQE00IlVz/FdMRkYSCTq2iQ7AXT/5LOo26rflto9q8LOIoo0N0hE6Qjc5QE92gFmojih7QE3pBr8aj8Wy8Ge/z1pJRzOyjXzA+vgGryJZN</latexit><latexit sha1_base64="p2X8RxHeZ1eNKJwbMPLPmsGH/Pk=">AAACAnicbVDLSsNAFJ3UV62vqCtxM9gKglCSbnQjFHXhsoJ9QBPKZDJph04ezNwIJRQ3/oobF4q49Svc+TdO2iy0emC4h3Pu5c49XiK4Asv6MkpLyyura+X1ysbm1vaOubvXUXEqKWvTWMSy5xHFBI9YGzgI1kskI6EnWNcbX+V+955JxePoDiYJc0MyjHjAKQEtDcyDmnPNBJAL3/Hzejov2K8NzKpVt2bAf4ldkCoq0BqYn44f0zRkEVBBlOrbVgJuRiRwKti04qSKJYSOyZD1NY1IyJSbzU6Y4mOt+DiIpX4R4Jn6cyIjoVKT0NOdIYGRWvRy8T+vn0Jw7mY8SlJgEZ0vClKBIcZ5HtjnklEQE00IlVz/FdMRkYSCTq2iQ7AXT/5LOo26rflto9q8LOIoo0N0hE6Qjc5QE92gFmojih7QE3pBr8aj8Wy8Ge/z1pJRzOyjXzA+vgGryJZN</latexit><latexit sha1_base64="p2X8RxHeZ1eNKJwbMPLPmsGH/Pk=">AAACAnicbVDLSsNAFJ3UV62vqCtxM9gKglCSbnQjFHXhsoJ9QBPKZDJph04ezNwIJRQ3/oobF4q49Svc+TdO2iy0emC4h3Pu5c49XiK4Asv6MkpLyyura+X1ysbm1vaOubvXUXEqKWvTWMSy5xHFBI9YGzgI1kskI6EnWNcbX+V+955JxePoDiYJc0MyjHjAKQEtDcyDmnPNBJAL3/Hzejov2K8NzKpVt2bAf4ldkCoq0BqYn44f0zRkEVBBlOrbVgJuRiRwKti04qSKJYSOyZD1NY1IyJSbzU6Y4mOt+DiIpX4R4Jn6cyIjoVKT0NOdIYGRWvRy8T+vn0Jw7mY8SlJgEZ0vClKBIcZ5HtjnklEQE00IlVz/FdMRkYSCTq2iQ7AXT/5LOo26rflto9q8LOIoo0N0hE6Qjc5QE92gFmojih7QE3pBr8aj8Wy8Ge/z1pJRzOyjXzA+vgGryJZN</latexit>



to    

dJ = J(�� �̃)
<latexit sha1_base64="XPIJF8MakTIxtHQTizLxdrlJdsw=">AAACB3icbZDLSgMxFIYz9VbrbdSlIMFWqAvLTDe6EYoulK4q2At0hpLJpG1okhmSjFCG7tz4Km5cKOLWV3Dn25i2s9DqD4Ev/zmH5PxBzKjSjvNl5ZaWV1bX8uuFjc2t7R17d6+lokRi0sQRi2QnQIowKkhTU81IJ5YE8YCRdjC6mtbb90QqGok7PY6Jz9FA0D7FSBurZx+WQli/qJe9a8Q5OvU0ZSFJ57fJSalnF52KMxP8C24GRZCp0bM/vTDCCSdCY4aU6rpOrP0USU0xI5OClygSIzxCA9I1KBAnyk9ne0zgsXFC2I+kOULDmftzIkVcqTEPTCdHeqgWa1Pzv1o30f1zP6UiTjQReP5QP2FQR3AaCgypJFizsQGEJTV/hXiIJMLaRFcwIbiLK/+FVrXiGr6tFmuXWRx5cACOQBm44AzUwA1ogCbA4AE8gRfwaj1az9ab9T5vzVnZzD74JevjG4qDl9Q=</latexit><latexit sha1_base64="XPIJF8MakTIxtHQTizLxdrlJdsw=">AAACB3icbZDLSgMxFIYz9VbrbdSlIMFWqAvLTDe6EYoulK4q2At0hpLJpG1okhmSjFCG7tz4Km5cKOLWV3Dn25i2s9DqD4Ev/zmH5PxBzKjSjvNl5ZaWV1bX8uuFjc2t7R17d6+lokRi0sQRi2QnQIowKkhTU81IJ5YE8YCRdjC6mtbb90QqGok7PY6Jz9FA0D7FSBurZx+WQli/qJe9a8Q5OvU0ZSFJ57fJSalnF52KMxP8C24GRZCp0bM/vTDCCSdCY4aU6rpOrP0USU0xI5OClygSIzxCA9I1KBAnyk9ne0zgsXFC2I+kOULDmftzIkVcqTEPTCdHeqgWa1Pzv1o30f1zP6UiTjQReP5QP2FQR3AaCgypJFizsQGEJTV/hXiIJMLaRFcwIbiLK/+FVrXiGr6tFmuXWRx5cACOQBm44AzUwA1ogCbA4AE8gRfwaj1az9ab9T5vzVnZzD74JevjG4qDl9Q=</latexit><latexit sha1_base64="XPIJF8MakTIxtHQTizLxdrlJdsw=">AAACB3icbZDLSgMxFIYz9VbrbdSlIMFWqAvLTDe6EYoulK4q2At0hpLJpG1okhmSjFCG7tz4Km5cKOLWV3Dn25i2s9DqD4Ev/zmH5PxBzKjSjvNl5ZaWV1bX8uuFjc2t7R17d6+lokRi0sQRi2QnQIowKkhTU81IJ5YE8YCRdjC6mtbb90QqGok7PY6Jz9FA0D7FSBurZx+WQli/qJe9a8Q5OvU0ZSFJ57fJSalnF52KMxP8C24GRZCp0bM/vTDCCSdCY4aU6rpOrP0USU0xI5OClygSIzxCA9I1KBAnyk9ne0zgsXFC2I+kOULDmftzIkVcqTEPTCdHeqgWa1Pzv1o30f1zP6UiTjQReP5QP2FQR3AaCgypJFizsQGEJTV/hXiIJMLaRFcwIbiLK/+FVrXiGr6tFmuXWRx5cACOQBm44AzUwA1ogCbA4AE8gRfwaj1az9ab9T5vzVnZzD74JevjG4qDl9Q=</latexit><latexit sha1_base64="XPIJF8MakTIxtHQTizLxdrlJdsw=">AAACB3icbZDLSgMxFIYz9VbrbdSlIMFWqAvLTDe6EYoulK4q2At0hpLJpG1okhmSjFCG7tz4Km5cKOLWV3Dn25i2s9DqD4Ev/zmH5PxBzKjSjvNl5ZaWV1bX8uuFjc2t7R17d6+lokRi0sQRi2QnQIowKkhTU81IJ5YE8YCRdjC6mtbb90QqGok7PY6Jz9FA0D7FSBurZx+WQli/qJe9a8Q5OvU0ZSFJ57fJSalnF52KMxP8C24GRZCp0bM/vTDCCSdCY4aU6rpOrP0USU0xI5OClygSIzxCA9I1KBAnyk9ne0zgsXFC2I+kOULDmftzIkVcqTEPTCdHeqgWa1Pzv1o30f1zP6UiTjQReP5QP2FQR3AaCgypJFizsQGEJTV/hXiIJMLaRFcwIbiLK/+FVrXiGr6tFmuXWRx5cACOQBm44AzUwA1ogCbA4AE8gRfwaj1az9ab9T5vzVnZzD74JevjG4qDl9Q=</latexit>

��̃ = h
<latexit sha1_base64="avdUelkHqKC4J+jSiV9dmqqFusA=">AAACAXicbZA9SwNBEIb3/IzxK2oj2BwmglW4S6ONELTQUsFoIBfC3N4kWdy9O3bnhHDExr9iY6GIrf/Czn/jJqbQxBcWHt6ZYXbeMJXCkOd9OXPzC4tLy4WV4ura+sZmaWv7xiSZ5tjgiUx0MwSDUsTYIEESm6lGUKHE2/DubFS/vUdtRBJf0yDFtoJeLLqCA1mrU9qtBBFKgoCEjDAPzkEpGJ70K51S2at6Y7mz4E+gzCa67JQ+gyjhmcKYuARjWr6XUjsHTYJLHBaDzGAK/A562LIYg0LTzscXDN0D60RuN9H2xeSO3d8TOShjBiq0nQqob6ZrI/O/Wiuj7nE7F3GaEcb8Z1E3ky4l7igONxIaOcmBBeBa2L+6vA8aONnQijYEf/rkWbipVX3LV7Vy/XQSR4HtsX12yHx2xOrsgl2yBuPsgT2xF/bqPDrPzpvz/tM650xmdtgfOR/f+/eWkQ==</latexit><latexit sha1_base64="avdUelkHqKC4J+jSiV9dmqqFusA=">AAACAXicbZA9SwNBEIb3/IzxK2oj2BwmglW4S6ONELTQUsFoIBfC3N4kWdy9O3bnhHDExr9iY6GIrf/Czn/jJqbQxBcWHt6ZYXbeMJXCkOd9OXPzC4tLy4WV4ura+sZmaWv7xiSZ5tjgiUx0MwSDUsTYIEESm6lGUKHE2/DubFS/vUdtRBJf0yDFtoJeLLqCA1mrU9qtBBFKgoCEjDAPzkEpGJ70K51S2at6Y7mz4E+gzCa67JQ+gyjhmcKYuARjWr6XUjsHTYJLHBaDzGAK/A562LIYg0LTzscXDN0D60RuN9H2xeSO3d8TOShjBiq0nQqob6ZrI/O/Wiuj7nE7F3GaEcb8Z1E3ky4l7igONxIaOcmBBeBa2L+6vA8aONnQijYEf/rkWbipVX3LV7Vy/XQSR4HtsX12yHx2xOrsgl2yBuPsgT2xF/bqPDrPzpvz/tM650xmdtgfOR/f+/eWkQ==</latexit><latexit sha1_base64="avdUelkHqKC4J+jSiV9dmqqFusA=">AAACAXicbZA9SwNBEIb3/IzxK2oj2BwmglW4S6ONELTQUsFoIBfC3N4kWdy9O3bnhHDExr9iY6GIrf/Czn/jJqbQxBcWHt6ZYXbeMJXCkOd9OXPzC4tLy4WV4ura+sZmaWv7xiSZ5tjgiUx0MwSDUsTYIEESm6lGUKHE2/DubFS/vUdtRBJf0yDFtoJeLLqCA1mrU9qtBBFKgoCEjDAPzkEpGJ70K51S2at6Y7mz4E+gzCa67JQ+gyjhmcKYuARjWr6XUjsHTYJLHBaDzGAK/A562LIYg0LTzscXDN0D60RuN9H2xeSO3d8TOShjBiq0nQqob6ZrI/O/Wiuj7nE7F3GaEcb8Z1E3ky4l7igONxIaOcmBBeBa2L+6vA8aONnQijYEf/rkWbipVX3LV7Vy/XQSR4HtsX12yHx2xOrsgl2yBuPsgT2xF/bqPDrPzpvz/tM650xmdtgfOR/f+/eWkQ==</latexit><latexit sha1_base64="avdUelkHqKC4J+jSiV9dmqqFusA=">AAACAXicbZA9SwNBEIb3/IzxK2oj2BwmglW4S6ONELTQUsFoIBfC3N4kWdy9O3bnhHDExr9iY6GIrf/Czn/jJqbQxBcWHt6ZYXbeMJXCkOd9OXPzC4tLy4WV4ura+sZmaWv7xiSZ5tjgiUx0MwSDUsTYIEESm6lGUKHE2/DubFS/vUdtRBJf0yDFtoJeLLqCA1mrU9qtBBFKgoCEjDAPzkEpGJ70K51S2at6Y7mz4E+gzCa67JQ+gyjhmcKYuARjWr6XUjsHTYJLHBaDzGAK/A562LIYg0LTzscXDN0D60RuN9H2xeSO3d8TOShjBiq0nQqob6ZrI/O/Wiuj7nE7F3GaEcb8Z1E3ky4l7igONxIaOcmBBeBa2L+6vA8aONnQijYEf/rkWbipVX3LV7Vy/XQSR4HtsX12yHx2xOrsgl2yBuPsgT2xF/bqPDrPzpvz/tM650xmdtgfOR/f+/eWkQ==</latexit>

d�̃ = d�+ (�� �̃) ^ (�� �̃)
<latexit sha1_base64="0njvki0hrLAxyOqNEkZB/toEEA4=">AAACN3icdZDLSsNAFIYn9VbrrerSTbAVKqIk3ehGKLrQlVSwF2hCmUxO26EzSZiZKCX0rdz4Gu5040IRt76B06YL2+qBYT7+/xxmzu9FjEplWS9GZmFxaXklu5pbW9/Y3Mpv79RlGAsCNRKyUDQ9LIHRAGqKKgbNSADmHoOG178c+Y17EJKGwZ0aROBy3A1ohxKstNTO3xR9R1HmQ+JcYc7x8NxP4aiU3sfT9qHzAH4X/jGL7XzBOrHGZc6DPYECmlS1nX92/JDEHAJFGJayZVuRchMsFCUMhjknlhBh0sddaGkMMAfpJuO9h+aBVnyzEwp9AmWO1d8TCeZSDrinOzlWPTnrjcS/vFasOmduQoMoVhCQ9KFOzEwVmqMQTZ8KIIoNNGAiqP6rSXpYYKJ01Dkdgj278jzUyye25ttyoXIxiSOL9tA+KiEbnaIKukZVVEMEPaJX9I4+jCfjzfg0vtLWjDGZ2UVTZXz/AG73rD0=</latexit><latexit sha1_base64="0njvki0hrLAxyOqNEkZB/toEEA4=">AAACN3icdZDLSsNAFIYn9VbrrerSTbAVKqIk3ehGKLrQlVSwF2hCmUxO26EzSZiZKCX0rdz4Gu5040IRt76B06YL2+qBYT7+/xxmzu9FjEplWS9GZmFxaXklu5pbW9/Y3Mpv79RlGAsCNRKyUDQ9LIHRAGqKKgbNSADmHoOG178c+Y17EJKGwZ0aROBy3A1ohxKstNTO3xR9R1HmQ+JcYc7x8NxP4aiU3sfT9qHzAH4X/jGL7XzBOrHGZc6DPYECmlS1nX92/JDEHAJFGJayZVuRchMsFCUMhjknlhBh0sddaGkMMAfpJuO9h+aBVnyzEwp9AmWO1d8TCeZSDrinOzlWPTnrjcS/vFasOmduQoMoVhCQ9KFOzEwVmqMQTZ8KIIoNNGAiqP6rSXpYYKJ01Dkdgj278jzUyye25ttyoXIxiSOL9tA+KiEbnaIKukZVVEMEPaJX9I4+jCfjzfg0vtLWjDGZ2UVTZXz/AG73rD0=</latexit><latexit sha1_base64="0njvki0hrLAxyOqNEkZB/toEEA4=">AAACN3icdZDLSsNAFIYn9VbrrerSTbAVKqIk3ehGKLrQlVSwF2hCmUxO26EzSZiZKCX0rdz4Gu5040IRt76B06YL2+qBYT7+/xxmzu9FjEplWS9GZmFxaXklu5pbW9/Y3Mpv79RlGAsCNRKyUDQ9LIHRAGqKKgbNSADmHoOG178c+Y17EJKGwZ0aROBy3A1ohxKstNTO3xR9R1HmQ+JcYc7x8NxP4aiU3sfT9qHzAH4X/jGL7XzBOrHGZc6DPYECmlS1nX92/JDEHAJFGJayZVuRchMsFCUMhjknlhBh0sddaGkMMAfpJuO9h+aBVnyzEwp9AmWO1d8TCeZSDrinOzlWPTnrjcS/vFasOmduQoMoVhCQ9KFOzEwVmqMQTZ8KIIoNNGAiqP6rSXpYYKJ01Dkdgj278jzUyye25ttyoXIxiSOL9tA+KiEbnaIKukZVVEMEPaJX9I4+jCfjzfg0vtLWjDGZ2UVTZXz/AG73rD0=</latexit><latexit sha1_base64="0njvki0hrLAxyOqNEkZB/toEEA4=">AAACN3icdZDLSsNAFIYn9VbrrerSTbAVKqIk3ehGKLrQlVSwF2hCmUxO26EzSZiZKCX0rdz4Gu5040IRt76B06YL2+qBYT7+/xxmzu9FjEplWS9GZmFxaXklu5pbW9/Y3Mpv79RlGAsCNRKyUDQ9LIHRAGqKKgbNSADmHoOG178c+Y17EJKGwZ0aROBy3A1ohxKstNTO3xR9R1HmQ+JcYc7x8NxP4aiU3sfT9qHzAH4X/jGL7XzBOrHGZc6DPYECmlS1nX92/JDEHAJFGJayZVuRchMsFCUMhjknlhBh0sddaGkMMAfpJuO9h+aBVnyzEwp9AmWO1d8TCeZSDrinOzlWPTnrjcS/vFasOmduQoMoVhCQ9KFOzEwVmqMQTZ8KIIoNNGAiqP6rSXpYYKJ01Dkdgj278jzUyye25ttyoXIxiSOL9tA+KiEbnaIKukZVVEMEPaJX9I4+jCfjzfg0vtLWjDGZ2UVTZXz/AG73rD0=</latexit>

 Apply � = d� + �d
<latexit sha1_base64="p2X8RxHeZ1eNKJwbMPLPmsGH/Pk=">AAACAnicbVDLSsNAFJ3UV62vqCtxM9gKglCSbnQjFHXhsoJ9QBPKZDJph04ezNwIJRQ3/oobF4q49Svc+TdO2iy0emC4h3Pu5c49XiK4Asv6MkpLyyura+X1ysbm1vaOubvXUXEqKWvTWMSy5xHFBI9YGzgI1kskI6EnWNcbX+V+955JxePoDiYJc0MyjHjAKQEtDcyDmnPNBJAL3/Hzejov2K8NzKpVt2bAf4ldkCoq0BqYn44f0zRkEVBBlOrbVgJuRiRwKti04qSKJYSOyZD1NY1IyJSbzU6Y4mOt+DiIpX4R4Jn6cyIjoVKT0NOdIYGRWvRy8T+vn0Jw7mY8SlJgEZ0vClKBIcZ5HtjnklEQE00IlVz/FdMRkYSCTq2iQ7AXT/5LOo26rflto9q8LOIoo0N0hE6Qjc5QE92gFmojih7QE3pBr8aj8Wy8Ge/z1pJRzOyjXzA+vgGryJZN</latexit><latexit sha1_base64="p2X8RxHeZ1eNKJwbMPLPmsGH/Pk=">AAACAnicbVDLSsNAFJ3UV62vqCtxM9gKglCSbnQjFHXhsoJ9QBPKZDJph04ezNwIJRQ3/oobF4q49Svc+TdO2iy0emC4h3Pu5c49XiK4Asv6MkpLyyura+X1ysbm1vaOubvXUXEqKWvTWMSy5xHFBI9YGzgI1kskI6EnWNcbX+V+955JxePoDiYJc0MyjHjAKQEtDcyDmnPNBJAL3/Hzejov2K8NzKpVt2bAf4ldkCoq0BqYn44f0zRkEVBBlOrbVgJuRiRwKti04qSKJYSOyZD1NY1IyJSbzU6Y4mOt+DiIpX4R4Jn6cyIjoVKT0NOdIYGRWvRy8T+vn0Jw7mY8SlJgEZ0vClKBIcZ5HtjnklEQE00IlVz/FdMRkYSCTq2iQ7AXT/5LOo26rflto9q8LOIoo0N0hE6Qjc5QE92gFmojih7QE3pBr8aj8Wy8Ge/z1pJRzOyjXzA+vgGryJZN</latexit><latexit sha1_base64="p2X8RxHeZ1eNKJwbMPLPmsGH/Pk=">AAACAnicbVDLSsNAFJ3UV62vqCtxM9gKglCSbnQjFHXhsoJ9QBPKZDJph04ezNwIJRQ3/oobF4q49Svc+TdO2iy0emC4h3Pu5c49XiK4Asv6MkpLyyura+X1ysbm1vaOubvXUXEqKWvTWMSy5xHFBI9YGzgI1kskI6EnWNcbX+V+955JxePoDiYJc0MyjHjAKQEtDcyDmnPNBJAL3/Hzejov2K8NzKpVt2bAf4ldkCoq0BqYn44f0zRkEVBBlOrbVgJuRiRwKti04qSKJYSOyZD1NY1IyJSbzU6Y4mOt+DiIpX4R4Jn6cyIjoVKT0NOdIYGRWvRy8T+vn0Jw7mY8SlJgEZ0vClKBIcZ5HtjnklEQE00IlVz/FdMRkYSCTq2iQ7AXT/5LOo26rflto9q8LOIoo0N0hE6Qjc5QE92gFmojih7QE3pBr8aj8Wy8Ge/z1pJRzOyjXzA+vgGryJZN</latexit><latexit sha1_base64="p2X8RxHeZ1eNKJwbMPLPmsGH/Pk=">AAACAnicbVDLSsNAFJ3UV62vqCtxM9gKglCSbnQjFHXhsoJ9QBPKZDJph04ezNwIJRQ3/oobF4q49Svc+TdO2iy0emC4h3Pu5c49XiK4Asv6MkpLyyura+X1ysbm1vaOubvXUXEqKWvTWMSy5xHFBI9YGzgI1kskI6EnWNcbX+V+955JxePoDiYJc0MyjHjAKQEtDcyDmnPNBJAL3/Hzejov2K8NzKpVt2bAf4ldkCoq0BqYn44f0zRkEVBBlOrbVgJuRiRwKti04qSKJYSOyZD1NY1IyJSbzU6Y4mOt+DiIpX4R4Jn6cyIjoVKT0NOdIYGRWvRy8T+vn0Jw7mY8SlJgEZ0vClKBIcZ5HtjnklEQE00IlVz/FdMRkYSCTq2iQ7AXT/5LOo26rflto9q8LOIoo0N0hE6Qjc5QE92gFmojih7QE3pBr8aj8Wy8Ge/z1pJRzOyjXzA+vgGryJZN</latexit>

�J = 0
<latexit sha1_base64="2Ye15d233n5d+z93MvQEUnQ/V+U=">AAAB83icbZA9SwNBEIbn4leMX1FLm8VEsAp3abQRgjZiFcHEQO4Ie3tzyZK9D3b3hHDkb9hYKGLrn7Hz37hJrtDEFxYe3plhZl8/FVxp2/62SmvrG5tb5e3Kzu7e/kH18Kirkkwy7LBEJLLnU4WCx9jRXAvspRJp5At89Mc3s/rjE0rFk/hBT1L0IjqMecgZ1cZy626AQlNyd2XXB9Wa3bDnIqvgFFCDQu1B9csNEpZFGGsmqFJ9x061l1OpORM4rbiZwpSyMR1i32BMI1RePr95Ss6ME5AwkebFmszd3xM5jZSaRL7pjKgeqeXazPyv1s90eOnlPE4zjTFbLAozQXRCZgGQgEtkWkwMUCa5uZWwEZWUaRNTxYTgLH95FbrNhmP4vllrXRdxlOEETuEcHLiAFtxCGzrAIIVneIU3K7NerHfrY9FasoqZY/gj6/MHMVuQdQ==</latexit><latexit sha1_base64="2Ye15d233n5d+z93MvQEUnQ/V+U=">AAAB83icbZA9SwNBEIbn4leMX1FLm8VEsAp3abQRgjZiFcHEQO4Ie3tzyZK9D3b3hHDkb9hYKGLrn7Hz37hJrtDEFxYe3plhZl8/FVxp2/62SmvrG5tb5e3Kzu7e/kH18Kirkkwy7LBEJLLnU4WCx9jRXAvspRJp5At89Mc3s/rjE0rFk/hBT1L0IjqMecgZ1cZy626AQlNyd2XXB9Wa3bDnIqvgFFCDQu1B9csNEpZFGGsmqFJ9x061l1OpORM4rbiZwpSyMR1i32BMI1RePr95Ss6ME5AwkebFmszd3xM5jZSaRL7pjKgeqeXazPyv1s90eOnlPE4zjTFbLAozQXRCZgGQgEtkWkwMUCa5uZWwEZWUaRNTxYTgLH95FbrNhmP4vllrXRdxlOEETuEcHLiAFtxCGzrAIIVneIU3K7NerHfrY9FasoqZY/gj6/MHMVuQdQ==</latexit><latexit sha1_base64="2Ye15d233n5d+z93MvQEUnQ/V+U=">AAAB83icbZA9SwNBEIbn4leMX1FLm8VEsAp3abQRgjZiFcHEQO4Ie3tzyZK9D3b3hHDkb9hYKGLrn7Hz37hJrtDEFxYe3plhZl8/FVxp2/62SmvrG5tb5e3Kzu7e/kH18Kirkkwy7LBEJLLnU4WCx9jRXAvspRJp5At89Mc3s/rjE0rFk/hBT1L0IjqMecgZ1cZy626AQlNyd2XXB9Wa3bDnIqvgFFCDQu1B9csNEpZFGGsmqFJ9x061l1OpORM4rbiZwpSyMR1i32BMI1RePr95Ss6ME5AwkebFmszd3xM5jZSaRL7pjKgeqeXazPyv1s90eOnlPE4zjTFbLAozQXRCZgGQgEtkWkwMUCa5uZWwEZWUaRNTxYTgLH95FbrNhmP4vllrXRdxlOEETuEcHLiAFtxCGzrAIIVneIU3K7NerHfrY9FasoqZY/gj6/MHMVuQdQ==</latexit><latexit sha1_base64="2Ye15d233n5d+z93MvQEUnQ/V+U=">AAAB83icbZA9SwNBEIbn4leMX1FLm8VEsAp3abQRgjZiFcHEQO4Ie3tzyZK9D3b3hHDkb9hYKGLrn7Hz37hJrtDEFxYe3plhZl8/FVxp2/62SmvrG5tb5e3Kzu7e/kH18Kirkkwy7LBEJLLnU4WCx9jRXAvspRJp5At89Mc3s/rjE0rFk/hBT1L0IjqMecgZ1cZy626AQlNyd2XXB9Wa3bDnIqvgFFCDQu1B9csNEpZFGGsmqFJ9x061l1OpORM4rbiZwpSyMR1i32BMI1RePr95Ss6ME5AwkebFmszd3xM5jZSaRL7pjKgeqeXazPyv1s90eOnlPE4zjTFbLAozQXRCZgGQgEtkWkwMUCa5uZWwEZWUaRNTxYTgLH95FbrNhmP4vllrXRdxlOEETuEcHLiAFtxCGzrAIIVneIU3K7NerHfrY9FasoqZY/gj6/MHMVuQdQ==</latexit>

(delta of a 0-form is 0!) 



to    

dJ = J(�� �̃)
<latexit sha1_base64="XPIJF8MakTIxtHQTizLxdrlJdsw=">AAACB3icbZDLSgMxFIYz9VbrbdSlIMFWqAvLTDe6EYoulK4q2At0hpLJpG1okhmSjFCG7tz4Km5cKOLWV3Dn25i2s9DqD4Ev/zmH5PxBzKjSjvNl5ZaWV1bX8uuFjc2t7R17d6+lokRi0sQRi2QnQIowKkhTU81IJ5YE8YCRdjC6mtbb90QqGok7PY6Jz9FA0D7FSBurZx+WQli/qJe9a8Q5OvU0ZSFJ57fJSalnF52KMxP8C24GRZCp0bM/vTDCCSdCY4aU6rpOrP0USU0xI5OClygSIzxCA9I1KBAnyk9ne0zgsXFC2I+kOULDmftzIkVcqTEPTCdHeqgWa1Pzv1o30f1zP6UiTjQReP5QP2FQR3AaCgypJFizsQGEJTV/hXiIJMLaRFcwIbiLK/+FVrXiGr6tFmuXWRx5cACOQBm44AzUwA1ogCbA4AE8gRfwaj1az9ab9T5vzVnZzD74JevjG4qDl9Q=</latexit><latexit sha1_base64="XPIJF8MakTIxtHQTizLxdrlJdsw=">AAACB3icbZDLSgMxFIYz9VbrbdSlIMFWqAvLTDe6EYoulK4q2At0hpLJpG1okhmSjFCG7tz4Km5cKOLWV3Dn25i2s9DqD4Ev/zmH5PxBzKjSjvNl5ZaWV1bX8uuFjc2t7R17d6+lokRi0sQRi2QnQIowKkhTU81IJ5YE8YCRdjC6mtbb90QqGok7PY6Jz9FA0D7FSBurZx+WQli/qJe9a8Q5OvU0ZSFJ57fJSalnF52KMxP8C24GRZCp0bM/vTDCCSdCY4aU6rpOrP0USU0xI5OClygSIzxCA9I1KBAnyk9ne0zgsXFC2I+kOULDmftzIkVcqTEPTCdHeqgWa1Pzv1o30f1zP6UiTjQReP5QP2FQR3AaCgypJFizsQGEJTV/hXiIJMLaRFcwIbiLK/+FVrXiGr6tFmuXWRx5cACOQBm44AzUwA1ogCbA4AE8gRfwaj1az9ab9T5vzVnZzD74JevjG4qDl9Q=</latexit><latexit sha1_base64="XPIJF8MakTIxtHQTizLxdrlJdsw=">AAACB3icbZDLSgMxFIYz9VbrbdSlIMFWqAvLTDe6EYoulK4q2At0hpLJpG1okhmSjFCG7tz4Km5cKOLWV3Dn25i2s9DqD4Ev/zmH5PxBzKjSjvNl5ZaWV1bX8uuFjc2t7R17d6+lokRi0sQRi2QnQIowKkhTU81IJ5YE8YCRdjC6mtbb90QqGok7PY6Jz9FA0D7FSBurZx+WQli/qJe9a8Q5OvU0ZSFJ57fJSalnF52KMxP8C24GRZCp0bM/vTDCCSdCY4aU6rpOrP0USU0xI5OClygSIzxCA9I1KBAnyk9ne0zgsXFC2I+kOULDmftzIkVcqTEPTCdHeqgWa1Pzv1o30f1zP6UiTjQReP5QP2FQR3AaCgypJFizsQGEJTV/hXiIJMLaRFcwIbiLK/+FVrXiGr6tFmuXWRx5cACOQBm44AzUwA1ogCbA4AE8gRfwaj1az9ab9T5vzVnZzD74JevjG4qDl9Q=</latexit><latexit sha1_base64="XPIJF8MakTIxtHQTizLxdrlJdsw=">AAACB3icbZDLSgMxFIYz9VbrbdSlIMFWqAvLTDe6EYoulK4q2At0hpLJpG1okhmSjFCG7tz4Km5cKOLWV3Dn25i2s9DqD4Ev/zmH5PxBzKjSjvNl5ZaWV1bX8uuFjc2t7R17d6+lokRi0sQRi2QnQIowKkhTU81IJ5YE8YCRdjC6mtbb90QqGok7PY6Jz9FA0D7FSBurZx+WQli/qJe9a8Q5OvU0ZSFJ57fJSalnF52KMxP8C24GRZCp0bM/vTDCCSdCY4aU6rpOrP0USU0xI5OClygSIzxCA9I1KBAnyk9ne0zgsXFC2I+kOULDmftzIkVcqTEPTCdHeqgWa1Pzv1o30f1zP6UiTjQReP5QP2FQR3AaCgypJFizsQGEJTV/hXiIJMLaRFcwIbiLK/+FVrXiGr6tFmuXWRx5cACOQBm44AzUwA1ogCbA4AE8gRfwaj1az9ab9T5vzVnZzD74JevjG4qDl9Q=</latexit>

��̃ = h
<latexit sha1_base64="avdUelkHqKC4J+jSiV9dmqqFusA=">AAACAXicbZA9SwNBEIb3/IzxK2oj2BwmglW4S6ONELTQUsFoIBfC3N4kWdy9O3bnhHDExr9iY6GIrf/Czn/jJqbQxBcWHt6ZYXbeMJXCkOd9OXPzC4tLy4WV4ura+sZmaWv7xiSZ5tjgiUx0MwSDUsTYIEESm6lGUKHE2/DubFS/vUdtRBJf0yDFtoJeLLqCA1mrU9qtBBFKgoCEjDAPzkEpGJ70K51S2at6Y7mz4E+gzCa67JQ+gyjhmcKYuARjWr6XUjsHTYJLHBaDzGAK/A562LIYg0LTzscXDN0D60RuN9H2xeSO3d8TOShjBiq0nQqob6ZrI/O/Wiuj7nE7F3GaEcb8Z1E3ky4l7igONxIaOcmBBeBa2L+6vA8aONnQijYEf/rkWbipVX3LV7Vy/XQSR4HtsX12yHx2xOrsgl2yBuPsgT2xF/bqPDrPzpvz/tM650xmdtgfOR/f+/eWkQ==</latexit><latexit sha1_base64="avdUelkHqKC4J+jSiV9dmqqFusA=">AAACAXicbZA9SwNBEIb3/IzxK2oj2BwmglW4S6ONELTQUsFoIBfC3N4kWdy9O3bnhHDExr9iY6GIrf/Czn/jJqbQxBcWHt6ZYXbeMJXCkOd9OXPzC4tLy4WV4ura+sZmaWv7xiSZ5tjgiUx0MwSDUsTYIEESm6lGUKHE2/DubFS/vUdtRBJf0yDFtoJeLLqCA1mrU9qtBBFKgoCEjDAPzkEpGJ70K51S2at6Y7mz4E+gzCa67JQ+gyjhmcKYuARjWr6XUjsHTYJLHBaDzGAK/A562LIYg0LTzscXDN0D60RuN9H2xeSO3d8TOShjBiq0nQqob6ZrI/O/Wiuj7nE7F3GaEcb8Z1E3ky4l7igONxIaOcmBBeBa2L+6vA8aONnQijYEf/rkWbipVX3LV7Vy/XQSR4HtsX12yHx2xOrsgl2yBuPsgT2xF/bqPDrPzpvz/tM650xmdtgfOR/f+/eWkQ==</latexit><latexit sha1_base64="avdUelkHqKC4J+jSiV9dmqqFusA=">AAACAXicbZA9SwNBEIb3/IzxK2oj2BwmglW4S6ONELTQUsFoIBfC3N4kWdy9O3bnhHDExr9iY6GIrf/Czn/jJqbQxBcWHt6ZYXbeMJXCkOd9OXPzC4tLy4WV4ura+sZmaWv7xiSZ5tjgiUx0MwSDUsTYIEESm6lGUKHE2/DubFS/vUdtRBJf0yDFtoJeLLqCA1mrU9qtBBFKgoCEjDAPzkEpGJ70K51S2at6Y7mz4E+gzCa67JQ+gyjhmcKYuARjWr6XUjsHTYJLHBaDzGAK/A562LIYg0LTzscXDN0D60RuN9H2xeSO3d8TOShjBiq0nQqob6ZrI/O/Wiuj7nE7F3GaEcb8Z1E3ky4l7igONxIaOcmBBeBa2L+6vA8aONnQijYEf/rkWbipVX3LV7Vy/XQSR4HtsX12yHx2xOrsgl2yBuPsgT2xF/bqPDrPzpvz/tM650xmdtgfOR/f+/eWkQ==</latexit><latexit sha1_base64="avdUelkHqKC4J+jSiV9dmqqFusA=">AAACAXicbZA9SwNBEIb3/IzxK2oj2BwmglW4S6ONELTQUsFoIBfC3N4kWdy9O3bnhHDExr9iY6GIrf/Czn/jJqbQxBcWHt6ZYXbeMJXCkOd9OXPzC4tLy4WV4ura+sZmaWv7xiSZ5tjgiUx0MwSDUsTYIEESm6lGUKHE2/DubFS/vUdtRBJf0yDFtoJeLLqCA1mrU9qtBBFKgoCEjDAPzkEpGJ70K51S2at6Y7mz4E+gzCa67JQ+gyjhmcKYuARjWr6XUjsHTYJLHBaDzGAK/A562LIYg0LTzscXDN0D60RuN9H2xeSO3d8TOShjBiq0nQqob6ZrI/O/Wiuj7nE7F3GaEcb8Z1E3ky4l7igONxIaOcmBBeBa2L+6vA8aONnQijYEf/rkWbipVX3LV7Vy/XQSR4HtsX12yHx2xOrsgl2yBuPsgT2xF/bqPDrPzpvz/tM650xmdtgfOR/f+/eWkQ==</latexit>

d�̃ = d�+ (�� �̃) ^ (�� �̃)
<latexit sha1_base64="0njvki0hrLAxyOqNEkZB/toEEA4=">AAACN3icdZDLSsNAFIYn9VbrrerSTbAVKqIk3ehGKLrQlVSwF2hCmUxO26EzSZiZKCX0rdz4Gu5040IRt76B06YL2+qBYT7+/xxmzu9FjEplWS9GZmFxaXklu5pbW9/Y3Mpv79RlGAsCNRKyUDQ9LIHRAGqKKgbNSADmHoOG178c+Y17EJKGwZ0aROBy3A1ohxKstNTO3xR9R1HmQ+JcYc7x8NxP4aiU3sfT9qHzAH4X/jGL7XzBOrHGZc6DPYECmlS1nX92/JDEHAJFGJayZVuRchMsFCUMhjknlhBh0sddaGkMMAfpJuO9h+aBVnyzEwp9AmWO1d8TCeZSDrinOzlWPTnrjcS/vFasOmduQoMoVhCQ9KFOzEwVmqMQTZ8KIIoNNGAiqP6rSXpYYKJ01Dkdgj278jzUyye25ttyoXIxiSOL9tA+KiEbnaIKukZVVEMEPaJX9I4+jCfjzfg0vtLWjDGZ2UVTZXz/AG73rD0=</latexit><latexit sha1_base64="0njvki0hrLAxyOqNEkZB/toEEA4=">AAACN3icdZDLSsNAFIYn9VbrrerSTbAVKqIk3ehGKLrQlVSwF2hCmUxO26EzSZiZKCX0rdz4Gu5040IRt76B06YL2+qBYT7+/xxmzu9FjEplWS9GZmFxaXklu5pbW9/Y3Mpv79RlGAsCNRKyUDQ9LIHRAGqKKgbNSADmHoOG178c+Y17EJKGwZ0aROBy3A1ohxKstNTO3xR9R1HmQ+JcYc7x8NxP4aiU3sfT9qHzAH4X/jGL7XzBOrHGZc6DPYECmlS1nX92/JDEHAJFGJayZVuRchMsFCUMhjknlhBh0sddaGkMMAfpJuO9h+aBVnyzEwp9AmWO1d8TCeZSDrinOzlWPTnrjcS/vFasOmduQoMoVhCQ9KFOzEwVmqMQTZ8KIIoNNGAiqP6rSXpYYKJ01Dkdgj278jzUyye25ttyoXIxiSOL9tA+KiEbnaIKukZVVEMEPaJX9I4+jCfjzfg0vtLWjDGZ2UVTZXz/AG73rD0=</latexit><latexit sha1_base64="0njvki0hrLAxyOqNEkZB/toEEA4=">AAACN3icdZDLSsNAFIYn9VbrrerSTbAVKqIk3ehGKLrQlVSwF2hCmUxO26EzSZiZKCX0rdz4Gu5040IRt76B06YL2+qBYT7+/xxmzu9FjEplWS9GZmFxaXklu5pbW9/Y3Mpv79RlGAsCNRKyUDQ9LIHRAGqKKgbNSADmHoOG178c+Y17EJKGwZ0aROBy3A1ohxKstNTO3xR9R1HmQ+JcYc7x8NxP4aiU3sfT9qHzAH4X/jGL7XzBOrHGZc6DPYECmlS1nX92/JDEHAJFGJayZVuRchMsFCUMhjknlhBh0sddaGkMMAfpJuO9h+aBVnyzEwp9AmWO1d8TCeZSDrinOzlWPTnrjcS/vFasOmduQoMoVhCQ9KFOzEwVmqMQTZ8KIIoNNGAiqP6rSXpYYKJ01Dkdgj278jzUyye25ttyoXIxiSOL9tA+KiEbnaIKukZVVEMEPaJX9I4+jCfjzfg0vtLWjDGZ2UVTZXz/AG73rD0=</latexit><latexit sha1_base64="0njvki0hrLAxyOqNEkZB/toEEA4=">AAACN3icdZDLSsNAFIYn9VbrrerSTbAVKqIk3ehGKLrQlVSwF2hCmUxO26EzSZiZKCX0rdz4Gu5040IRt76B06YL2+qBYT7+/xxmzu9FjEplWS9GZmFxaXklu5pbW9/Y3Mpv79RlGAsCNRKyUDQ9LIHRAGqKKgbNSADmHoOG178c+Y17EJKGwZ0aROBy3A1ohxKstNTO3xR9R1HmQ+JcYc7x8NxP4aiU3sfT9qHzAH4X/jGL7XzBOrHGZc6DPYECmlS1nX92/JDEHAJFGJayZVuRchMsFCUMhjknlhBh0sddaGkMMAfpJuO9h+aBVnyzEwp9AmWO1d8TCeZSDrinOzlWPTnrjcS/vFasOmduQoMoVhCQ9KFOzEwVmqMQTZ8KIIoNNGAiqP6rSXpYYKJ01Dkdgj278jzUyye25ttyoXIxiSOL9tA+KiEbnaIKukZVVEMEPaJX9I4+jCfjzfg0vtLWjDGZ2UVTZXz/AG73rD0=</latexit>

 Apply � = d� + �d
<latexit sha1_base64="p2X8RxHeZ1eNKJwbMPLPmsGH/Pk=">AAACAnicbVDLSsNAFJ3UV62vqCtxM9gKglCSbnQjFHXhsoJ9QBPKZDJph04ezNwIJRQ3/oobF4q49Svc+TdO2iy0emC4h3Pu5c49XiK4Asv6MkpLyyura+X1ysbm1vaOubvXUXEqKWvTWMSy5xHFBI9YGzgI1kskI6EnWNcbX+V+955JxePoDiYJc0MyjHjAKQEtDcyDmnPNBJAL3/Hzejov2K8NzKpVt2bAf4ldkCoq0BqYn44f0zRkEVBBlOrbVgJuRiRwKti04qSKJYSOyZD1NY1IyJSbzU6Y4mOt+DiIpX4R4Jn6cyIjoVKT0NOdIYGRWvRy8T+vn0Jw7mY8SlJgEZ0vClKBIcZ5HtjnklEQE00IlVz/FdMRkYSCTq2iQ7AXT/5LOo26rflto9q8LOIoo0N0hE6Qjc5QE92gFmojih7QE3pBr8aj8Wy8Ge/z1pJRzOyjXzA+vgGryJZN</latexit><latexit sha1_base64="p2X8RxHeZ1eNKJwbMPLPmsGH/Pk=">AAACAnicbVDLSsNAFJ3UV62vqCtxM9gKglCSbnQjFHXhsoJ9QBPKZDJph04ezNwIJRQ3/oobF4q49Svc+TdO2iy0emC4h3Pu5c49XiK4Asv6MkpLyyura+X1ysbm1vaOubvXUXEqKWvTWMSy5xHFBI9YGzgI1kskI6EnWNcbX+V+955JxePoDiYJc0MyjHjAKQEtDcyDmnPNBJAL3/Hzejov2K8NzKpVt2bAf4ldkCoq0BqYn44f0zRkEVBBlOrbVgJuRiRwKti04qSKJYSOyZD1NY1IyJSbzU6Y4mOt+DiIpX4R4Jn6cyIjoVKT0NOdIYGRWvRy8T+vn0Jw7mY8SlJgEZ0vClKBIcZ5HtjnklEQE00IlVz/FdMRkYSCTq2iQ7AXT/5LOo26rflto9q8LOIoo0N0hE6Qjc5QE92gFmojih7QE3pBr8aj8Wy8Ge/z1pJRzOyjXzA+vgGryJZN</latexit><latexit sha1_base64="p2X8RxHeZ1eNKJwbMPLPmsGH/Pk=">AAACAnicbVDLSsNAFJ3UV62vqCtxM9gKglCSbnQjFHXhsoJ9QBPKZDJph04ezNwIJRQ3/oobF4q49Svc+TdO2iy0emC4h3Pu5c49XiK4Asv6MkpLyyura+X1ysbm1vaOubvXUXEqKWvTWMSy5xHFBI9YGzgI1kskI6EnWNcbX+V+955JxePoDiYJc0MyjHjAKQEtDcyDmnPNBJAL3/Hzejov2K8NzKpVt2bAf4ldkCoq0BqYn44f0zRkEVBBlOrbVgJuRiRwKti04qSKJYSOyZD1NY1IyJSbzU6Y4mOt+DiIpX4R4Jn6cyIjoVKT0NOdIYGRWvRy8T+vn0Jw7mY8SlJgEZ0vClKBIcZ5HtjnklEQE00IlVz/FdMRkYSCTq2iQ7AXT/5LOo26rflto9q8LOIoo0N0hE6Qjc5QE92gFmojih7QE3pBr8aj8Wy8Ge/z1pJRzOyjXzA+vgGryJZN</latexit><latexit sha1_base64="p2X8RxHeZ1eNKJwbMPLPmsGH/Pk=">AAACAnicbVDLSsNAFJ3UV62vqCtxM9gKglCSbnQjFHXhsoJ9QBPKZDJph04ezNwIJRQ3/oobF4q49Svc+TdO2iy0emC4h3Pu5c49XiK4Asv6MkpLyyura+X1ysbm1vaOubvXUXEqKWvTWMSy5xHFBI9YGzgI1kskI6EnWNcbX+V+955JxePoDiYJc0MyjHjAKQEtDcyDmnPNBJAL3/Hzejov2K8NzKpVt2bAf4ldkCoq0BqYn44f0zRkEVBBlOrbVgJuRiRwKti04qSKJYSOyZD1NY1IyJSbzU6Y4mOt+DiIpX4R4Jn6cyIjoVKT0NOdIYGRWvRy8T+vn0Jw7mY8SlJgEZ0vClKBIcZ5HtjnklEQE00IlVz/FdMRkYSCTq2iQ7AXT/5LOo26rflto9q8LOIoo0N0hE6Qjc5QE92gFmojih7QE3pBr8aj8Wy8Ge/z1pJRzOyjXzA+vgGryJZN</latexit>

…to obtain    

�J = 0
<latexit sha1_base64="2Ye15d233n5d+z93MvQEUnQ/V+U=">AAAB83icbZA9SwNBEIbn4leMX1FLm8VEsAp3abQRgjZiFcHEQO4Ie3tzyZK9D3b3hHDkb9hYKGLrn7Hz37hJrtDEFxYe3plhZl8/FVxp2/62SmvrG5tb5e3Kzu7e/kH18Kirkkwy7LBEJLLnU4WCx9jRXAvspRJp5At89Mc3s/rjE0rFk/hBT1L0IjqMecgZ1cZy626AQlNyd2XXB9Wa3bDnIqvgFFCDQu1B9csNEpZFGGsmqFJ9x061l1OpORM4rbiZwpSyMR1i32BMI1RePr95Ss6ME5AwkebFmszd3xM5jZSaRL7pjKgeqeXazPyv1s90eOnlPE4zjTFbLAozQXRCZgGQgEtkWkwMUCa5uZWwEZWUaRNTxYTgLH95FbrNhmP4vllrXRdxlOEETuEcHLiAFtxCGzrAIIVneIU3K7NerHfrY9FasoqZY/gj6/MHMVuQdQ==</latexit><latexit sha1_base64="2Ye15d233n5d+z93MvQEUnQ/V+U=">AAAB83icbZA9SwNBEIbn4leMX1FLm8VEsAp3abQRgjZiFcHEQO4Ie3tzyZK9D3b3hHDkb9hYKGLrn7Hz37hJrtDEFxYe3plhZl8/FVxp2/62SmvrG5tb5e3Kzu7e/kH18Kirkkwy7LBEJLLnU4WCx9jRXAvspRJp5At89Mc3s/rjE0rFk/hBT1L0IjqMecgZ1cZy626AQlNyd2XXB9Wa3bDnIqvgFFCDQu1B9csNEpZFGGsmqFJ9x061l1OpORM4rbiZwpSyMR1i32BMI1RePr95Ss6ME5AwkebFmszd3xM5jZSaRL7pjKgeqeXazPyv1s90eOnlPE4zjTFbLAozQXRCZgGQgEtkWkwMUCa5uZWwEZWUaRNTxYTgLH95FbrNhmP4vllrXRdxlOEETuEcHLiAFtxCGzrAIIVneIU3K7NerHfrY9FasoqZY/gj6/MHMVuQdQ==</latexit><latexit sha1_base64="2Ye15d233n5d+z93MvQEUnQ/V+U=">AAAB83icbZA9SwNBEIbn4leMX1FLm8VEsAp3abQRgjZiFcHEQO4Ie3tzyZK9D3b3hHDkb9hYKGLrn7Hz37hJrtDEFxYe3plhZl8/FVxp2/62SmvrG5tb5e3Kzu7e/kH18Kirkkwy7LBEJLLnU4WCx9jRXAvspRJp5At89Mc3s/rjE0rFk/hBT1L0IjqMecgZ1cZy626AQlNyd2XXB9Wa3bDnIqvgFFCDQu1B9csNEpZFGGsmqFJ9x061l1OpORM4rbiZwpSyMR1i32BMI1RePr95Ss6ME5AwkebFmszd3xM5jZSaRL7pjKgeqeXazPyv1s90eOnlPE4zjTFbLAozQXRCZgGQgEtkWkwMUCa5uZWwEZWUaRNTxYTgLH95FbrNhmP4vllrXRdxlOEETuEcHLiAFtxCGzrAIIVneIU3K7NerHfrY9FasoqZY/gj6/MHMVuQdQ==</latexit><latexit sha1_base64="2Ye15d233n5d+z93MvQEUnQ/V+U=">AAAB83icbZA9SwNBEIbn4leMX1FLm8VEsAp3abQRgjZiFcHEQO4Ie3tzyZK9D3b3hHDkb9hYKGLrn7Hz37hJrtDEFxYe3plhZl8/FVxp2/62SmvrG5tb5e3Kzu7e/kH18Kirkkwy7LBEJLLnU4WCx9jRXAvspRJp5At89Mc3s/rjE0rFk/hBT1L0IjqMecgZ1cZy626AQlNyd2XXB9Wa3bDnIqvgFFCDQu1B9csNEpZFGGsmqFJ9x061l1OpORM4rbiZwpSyMR1i32BMI1RePr95Ss6ME5AwkebFmszd3xM5jZSaRL7pjKgeqeXazPyv1s90eOnlPE4zjTFbLAozQXRCZgGQgEtkWkwMUCa5uZWwEZWUaRNTxYTgLH95FbrNhmP4vllrXRdxlOEETuEcHLiAFtxCGzrAIIVneIU3K7NerHfrY9FasoqZY/gj6/MHMVuQdQ==</latexit>

(delta of a 0-form is 0!) 



��̃ = �d�� �d
�
J�1dJ

�
+ d(J�1A),

<latexit sha1_base64="51t+NY1vKTz7M4BNASa0sEX0cGY="></latexit><latexit sha1_base64="51t+NY1vKTz7M4BNASa0sEX0cGY="></latexit><latexit sha1_base64="51t+NY1vKTz7M4BNASa0sEX0cGY="></latexit><latexit sha1_base64="51t+NY1vKTz7M4BNASa0sEX0cGY="></latexit>

�J = �(J �)� hdJ ; �̃i �A,
<latexit sha1_base64="c551Ua/2tWh/vF5DAfSeBpzYDCs="></latexit><latexit sha1_base64="c551Ua/2tWh/vF5DAfSeBpzYDCs="></latexit><latexit sha1_base64="c551Ua/2tWh/vF5DAfSeBpzYDCs="></latexit><latexit sha1_base64="c551Ua/2tWh/vF5DAfSeBpzYDCs="></latexit>

…to obtain    

where    A = Jh
<latexit sha1_base64="RSiLKZJ3MC90pNxtMpaV//uSRDc=">AAAB7HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdCLUPUiniq4baFdSjZN29BsdklmhbL0N3jxoIhXf5A3/41puwdtfSHw8M4MmXnDRAqDrvvtFFZW19Y3ipulre2d3b3y/kHDxKlm3GexjHUrpIZLobiPAiVvJZrTKJS8GY5up/XmE9dGxOoRxwkPIjpQoi8YRWv55PrqftgtV9yqOxNZBi+HCuSqd8tfnV7M0ogrZJIa0/bcBIOMahRM8kmpkxqeUDaiA962qGjETZDNlp2QE+v0SD/W9ikkM/f3REYjY8ZRaDsjikOzWJua/9XaKfYvg0yoJEWu2PyjfioJxmR6OekJzRnKsQXKtLC7EjakmjK0+ZRsCN7iycvQOKt6lh/OK7WbPI4iHMExnIIHF1CDO6iDDwwEPMMrvDnKeXHenY95a8HJZw7hj5zPH8Ncjfw=</latexit><latexit sha1_base64="RSiLKZJ3MC90pNxtMpaV//uSRDc=">AAAB7HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdCLUPUiniq4baFdSjZN29BsdklmhbL0N3jxoIhXf5A3/41puwdtfSHw8M4MmXnDRAqDrvvtFFZW19Y3ipulre2d3b3y/kHDxKlm3GexjHUrpIZLobiPAiVvJZrTKJS8GY5up/XmE9dGxOoRxwkPIjpQoi8YRWv55PrqftgtV9yqOxNZBi+HCuSqd8tfnV7M0ogrZJIa0/bcBIOMahRM8kmpkxqeUDaiA962qGjETZDNlp2QE+v0SD/W9ikkM/f3REYjY8ZRaDsjikOzWJua/9XaKfYvg0yoJEWu2PyjfioJxmR6OekJzRnKsQXKtLC7EjakmjK0+ZRsCN7iycvQOKt6lh/OK7WbPI4iHMExnIIHF1CDO6iDDwwEPMMrvDnKeXHenY95a8HJZw7hj5zPH8Ncjfw=</latexit><latexit sha1_base64="RSiLKZJ3MC90pNxtMpaV//uSRDc=">AAAB7HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdCLUPUiniq4baFdSjZN29BsdklmhbL0N3jxoIhXf5A3/41puwdtfSHw8M4MmXnDRAqDrvvtFFZW19Y3ipulre2d3b3y/kHDxKlm3GexjHUrpIZLobiPAiVvJZrTKJS8GY5up/XmE9dGxOoRxwkPIjpQoi8YRWv55PrqftgtV9yqOxNZBi+HCuSqd8tfnV7M0ogrZJIa0/bcBIOMahRM8kmpkxqeUDaiA962qGjETZDNlp2QE+v0SD/W9ikkM/f3REYjY8ZRaDsjikOzWJua/9XaKfYvg0yoJEWu2PyjfioJxmR6OekJzRnKsQXKtLC7EjakmjK0+ZRsCN7iycvQOKt6lh/OK7WbPI4iHMExnIIHF1CDO6iDDwwEPMMrvDnKeXHenY95a8HJZw7hj5zPH8Ncjfw=</latexit><latexit sha1_base64="RSiLKZJ3MC90pNxtMpaV//uSRDc=">AAAB7HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdCLUPUiniq4baFdSjZN29BsdklmhbL0N3jxoIhXf5A3/41puwdtfSHw8M4MmXnDRAqDrvvtFFZW19Y3ipulre2d3b3y/kHDxKlm3GexjHUrpIZLobiPAiVvJZrTKJS8GY5up/XmE9dGxOoRxwkPIjpQoi8YRWv55PrqftgtV9yqOxNZBi+HCuSqd8tfnV7M0ogrZJIa0/bcBIOMahRM8kmpkxqeUDaiA962qGjETZDNlp2QE+v0SD/W9ikkM/f3REYjY8ZRaDsjikOzWJua/9XaKfYvg0yoJEWu2PyjfioJxmR6OekJzRnKsQXKtLC7EjakmjK0+ZRsCN7iycvQOKt6lh/OK7WbPI4iHMExnIIHF1CDO6iDDwwEPMMrvDnKeXHenY95a8HJZw7hj5zPH8Ncjfw=</latexit> is free…    



To impose the integrability condition    

Curl( ~J) = 0
<latexit sha1_base64="5jJZqwVPP4etyoAi4UUdlNr7n04=">AAAB+HicbZC7SgNBFIbPeo3xklVLm8EgxCbsiqCNEEwjVhHMBZIlzE4myZDZ2WUugbjkSWwsFLH1Uex8GyfJFpr4w8DHf87hnPnDhDOlPe/bWVvf2Nzazu3kd/f2Dwru4VFDxUYSWicxj2UrxIpyJmhdM81pK5EURyGnzXBUndWbYyoVi8WjniQ0iPBAsD4jWFur6xaqRvJSZ0xJej89v/G6btEre3OhVfAzKEKmWtf96vRiYiIqNOFYqbbvJTpIsdSMcDrNd4yiCSYjPKBtiwJHVAXp/PApOrNOD/VjaZ/QaO7+nkhxpNQkCm1nhPVQLddm5n+1ttH96yBlIjGaCrJY1Dcc6RjNUkA9JinRfGIBE8nsrYgMscRE26zyNgR/+cur0Lgo+5YfLouV2yyOHJzAKZTAhyuowB3UoA4EDDzDK7w5T86L8+58LFrXnGzmGP7I+fwBsVGScQ==</latexit><latexit sha1_base64="5jJZqwVPP4etyoAi4UUdlNr7n04=">AAAB+HicbZC7SgNBFIbPeo3xklVLm8EgxCbsiqCNEEwjVhHMBZIlzE4myZDZ2WUugbjkSWwsFLH1Uex8GyfJFpr4w8DHf87hnPnDhDOlPe/bWVvf2Nzazu3kd/f2Dwru4VFDxUYSWicxj2UrxIpyJmhdM81pK5EURyGnzXBUndWbYyoVi8WjniQ0iPBAsD4jWFur6xaqRvJSZ0xJej89v/G6btEre3OhVfAzKEKmWtf96vRiYiIqNOFYqbbvJTpIsdSMcDrNd4yiCSYjPKBtiwJHVAXp/PApOrNOD/VjaZ/QaO7+nkhxpNQkCm1nhPVQLddm5n+1ttH96yBlIjGaCrJY1Dcc6RjNUkA9JinRfGIBE8nsrYgMscRE26zyNgR/+cur0Lgo+5YfLouV2yyOHJzAKZTAhyuowB3UoA4EDDzDK7w5T86L8+58LFrXnGzmGP7I+fwBsVGScQ==</latexit><latexit sha1_base64="5jJZqwVPP4etyoAi4UUdlNr7n04=">AAAB+HicbZC7SgNBFIbPeo3xklVLm8EgxCbsiqCNEEwjVhHMBZIlzE4myZDZ2WUugbjkSWwsFLH1Uex8GyfJFpr4w8DHf87hnPnDhDOlPe/bWVvf2Nzazu3kd/f2Dwru4VFDxUYSWicxj2UrxIpyJmhdM81pK5EURyGnzXBUndWbYyoVi8WjniQ0iPBAsD4jWFur6xaqRvJSZ0xJej89v/G6btEre3OhVfAzKEKmWtf96vRiYiIqNOFYqbbvJTpIsdSMcDrNd4yiCSYjPKBtiwJHVAXp/PApOrNOD/VjaZ/QaO7+nkhxpNQkCm1nhPVQLddm5n+1ttH96yBlIjGaCrJY1Dcc6RjNUkA9JinRfGIBE8nsrYgMscRE26zyNgR/+cur0Lgo+5YfLouV2yyOHJzAKZTAhyuowB3UoA4EDDzDK7w5T86L8+58LFrXnGzmGP7I+fwBsVGScQ==</latexit><latexit sha1_base64="5jJZqwVPP4etyoAi4UUdlNr7n04=">AAAB+HicbZC7SgNBFIbPeo3xklVLm8EgxCbsiqCNEEwjVhHMBZIlzE4myZDZ2WUugbjkSWwsFLH1Uex8GyfJFpr4w8DHf87hnPnDhDOlPe/bWVvf2Nzazu3kd/f2Dwru4VFDxUYSWicxj2UrxIpyJmhdM81pK5EURyGnzXBUndWbYyoVi8WjniQ0iPBAsD4jWFur6xaqRvJSZ0xJej89v/G6btEre3OhVfAzKEKmWtf96vRiYiIqNOFYqbbvJTpIsdSMcDrNd4yiCSYjPKBtiwJHVAXp/PApOrNOD/VjaZ/QaO7+nkhxpNQkCm1nhPVQLddm5n+1ttH96yBlIjGaCrJY1Dcc6RjNUkA9JinRfGIBE8nsrYgMscRE26zyNgR/+cur0Lgo+5YfLouV2yyOHJzAKZTAhyuowB3UoA4EDDzDK7w5T86L8+58LFrXnGzmGP7I+fwBsVGScQ==</latexit>

…we require that d of the vectorized 
right hand side of the      equation vanish   J�

<latexit sha1_base64="h9w4OWZ0yPgqguRMc/Z+ixJyVTk=">AAAB6XicbZBNS8NAEIYn9avWr6pHL4tF8GJJRNBj0Yt4qmI/oA1ls920SzebsDsRSug/8OJBEa/+I2/+G7dtDtr6wsLDOzPszBskUhh03W+nsLK6tr5R3Cxtbe/s7pX3D5omTjXjDRbLWLcDargUijdQoOTtRHMaBZK3gtHNtN564tqIWD3iOOF+RAdKhIJRtNbD3VmvXHGr7kxkGbwcKpCr3it/dfsxSyOukElqTMdzE/QzqlEwySelbmp4QtmIDnjHoqIRN34223RCTqzTJ2Gs7VNIZu7viYxGxoyjwHZGFIdmsTY1/6t1Ugyv/EyoJEWu2PyjMJUEYzI9m/SF5gzl2AJlWthdCRtSTRnacEo2BG/x5GVonlc9y/cXldp1HkcRjuAYTsGDS6jBLdShAQxCeIZXeHNGzovz7nzMWwtOPnMIf+R8/gAJ9I0F</latexit><latexit sha1_base64="h9w4OWZ0yPgqguRMc/Z+ixJyVTk=">AAAB6XicbZBNS8NAEIYn9avWr6pHL4tF8GJJRNBj0Yt4qmI/oA1ls920SzebsDsRSug/8OJBEa/+I2/+G7dtDtr6wsLDOzPszBskUhh03W+nsLK6tr5R3Cxtbe/s7pX3D5omTjXjDRbLWLcDargUijdQoOTtRHMaBZK3gtHNtN564tqIWD3iOOF+RAdKhIJRtNbD3VmvXHGr7kxkGbwcKpCr3it/dfsxSyOukElqTMdzE/QzqlEwySelbmp4QtmIDnjHoqIRN34223RCTqzTJ2Gs7VNIZu7viYxGxoyjwHZGFIdmsTY1/6t1Ugyv/EyoJEWu2PyjMJUEYzI9m/SF5gzl2AJlWthdCRtSTRnacEo2BG/x5GVonlc9y/cXldp1HkcRjuAYTsGDS6jBLdShAQxCeIZXeHNGzovz7nzMWwtOPnMIf+R8/gAJ9I0F</latexit><latexit sha1_base64="h9w4OWZ0yPgqguRMc/Z+ixJyVTk=">AAAB6XicbZBNS8NAEIYn9avWr6pHL4tF8GJJRNBj0Yt4qmI/oA1ls920SzebsDsRSug/8OJBEa/+I2/+G7dtDtr6wsLDOzPszBskUhh03W+nsLK6tr5R3Cxtbe/s7pX3D5omTjXjDRbLWLcDargUijdQoOTtRHMaBZK3gtHNtN564tqIWD3iOOF+RAdKhIJRtNbD3VmvXHGr7kxkGbwcKpCr3it/dfsxSyOukElqTMdzE/QzqlEwySelbmp4QtmIDnjHoqIRN34223RCTqzTJ2Gs7VNIZu7viYxGxoyjwHZGFIdmsTY1/6t1Ugyv/EyoJEWu2PyjMJUEYzI9m/SF5gzl2AJlWthdCRtSTRnacEo2BG/x5GVonlc9y/cXldp1HkcRjuAYTsGDS6jBLdShAQxCeIZXeHNGzovz7nzMWwtOPnMIf+R8/gAJ9I0F</latexit><latexit sha1_base64="h9w4OWZ0yPgqguRMc/Z+ixJyVTk=">AAAB6XicbZBNS8NAEIYn9avWr6pHL4tF8GJJRNBj0Yt4qmI/oA1ls920SzebsDsRSug/8OJBEa/+I2/+G7dtDtr6wsLDOzPszBskUhh03W+nsLK6tr5R3Cxtbe/s7pX3D5omTjXjDRbLWLcDargUijdQoOTtRHMaBZK3gtHNtN564tqIWD3iOOF+RAdKhIJRtNbD3VmvXHGr7kxkGbwcKpCr3it/dfsxSyOukElqTMdzE/QzqlEwySelbmp4QtmIDnjHoqIRN34223RCTqzTJ2Gs7VNIZu7viYxGxoyjwHZGFIdmsTY1/6t1Ugyv/EyoJEWu2PyjMJUEYzI9m/SF5gzl2AJlWthdCRtSTRnacEo2BG/x5GVonlc9y/cXldp1HkcRjuAYTsGDS6jBLdShAQxCeIZXeHNGzovz7nzMWwtOPnMIf+R8/gAJ9I0F</latexit>

�J = �(J �)� hdJ ; �̃i �A,
<latexit sha1_base64="c551Ua/2tWh/vF5DAfSeBpzYDCs="></latexit><latexit sha1_base64="c551Ua/2tWh/vF5DAfSeBpzYDCs="></latexit><latexit sha1_base64="c551Ua/2tWh/vF5DAfSeBpzYDCs="></latexit><latexit sha1_base64="c551Ua/2tWh/vF5DAfSeBpzYDCs="></latexit>

d ~A =
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�
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�
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hdJ ; �̃i

�
<latexit sha1_base64="6eJw5qaX++kDO3zEvbBPt99Oq2E="></latexit><latexit sha1_base64="6eJw5qaX++kDO3zEvbBPt99Oq2E="></latexit><latexit sha1_base64="6eJw5qaX++kDO3zEvbBPt99Oq2E="></latexit><latexit sha1_base64="6eJw5qaX++kDO3zEvbBPt99Oq2E="></latexit>

which gives the     A-
<latexit sha1_base64="kY3kA+ZvUiFbsxENlceT7CfGfQc=">AAAB7HicbZA9TwJBEIbn/ET8Qi1tNoKJjeSORkvUxhITD0jgQvaWOdiwt3fZ3TMhhN9gY6Extv4gO/+NC1yh4Jts8uSdmezMG6aCa+O6387a+sbm1nZhp7i7t39wWDo6buokUwx9lohEtUOqUXCJvuFGYDtVSONQYCsc3c3qrSdUmify0YxTDGI6kDzijBpr+ZWbyiXplcpu1Z2LrIKXQxlyNXqlr24/YVmM0jBBte54bmqCCVWGM4HTYjfTmFI2ogPsWJQ0Rh1M5stOybl1+iRKlH3SkLn7e2JCY63HcWg7Y2qGerk2M/+rdTITXQcTLtPMoGSLj6JMEJOQ2eWkzxUyI8YWKFPc7krYkCrKjM2naEPwlk9ehWat6ll+qJXrt3kcBTiFM7gAD66gDvfQAB8YcHiGV3hzpPPivDsfi9Y1J585gT9yPn8ACZWNgA==</latexit><latexit sha1_base64="kY3kA+ZvUiFbsxENlceT7CfGfQc=">AAAB7HicbZA9TwJBEIbn/ET8Qi1tNoKJjeSORkvUxhITD0jgQvaWOdiwt3fZ3TMhhN9gY6Extv4gO/+NC1yh4Jts8uSdmezMG6aCa+O6387a+sbm1nZhp7i7t39wWDo6buokUwx9lohEtUOqUXCJvuFGYDtVSONQYCsc3c3qrSdUmify0YxTDGI6kDzijBpr+ZWbyiXplcpu1Z2LrIKXQxlyNXqlr24/YVmM0jBBte54bmqCCVWGM4HTYjfTmFI2ogPsWJQ0Rh1M5stOybl1+iRKlH3SkLn7e2JCY63HcWg7Y2qGerk2M/+rdTITXQcTLtPMoGSLj6JMEJOQ2eWkzxUyI8YWKFPc7krYkCrKjM2naEPwlk9ehWat6ll+qJXrt3kcBTiFM7gAD66gDvfQAB8YcHiGV3hzpPPivDsfi9Y1J585gT9yPn8ACZWNgA==</latexit><latexit sha1_base64="kY3kA+ZvUiFbsxENlceT7CfGfQc=">AAAB7HicbZA9TwJBEIbn/ET8Qi1tNoKJjeSORkvUxhITD0jgQvaWOdiwt3fZ3TMhhN9gY6Extv4gO/+NC1yh4Jts8uSdmezMG6aCa+O6387a+sbm1nZhp7i7t39wWDo6buokUwx9lohEtUOqUXCJvuFGYDtVSONQYCsc3c3qrSdUmify0YxTDGI6kDzijBpr+ZWbyiXplcpu1Z2LrIKXQxlyNXqlr24/YVmM0jBBte54bmqCCVWGM4HTYjfTmFI2ogPsWJQ0Rh1M5stOybl1+iRKlH3SkLn7e2JCY63HcWg7Y2qGerk2M/+rdTITXQcTLtPMoGSLj6JMEJOQ2eWkzxUyI8YWKFPc7krYkCrKjM2naEPwlk9ehWat6ll+qJXrt3kcBTiFM7gAD66gDvfQAB8YcHiGV3hzpPPivDsfi9Y1J585gT9yPn8ACZWNgA==</latexit><latexit sha1_base64="kY3kA+ZvUiFbsxENlceT7CfGfQc=">AAAB7HicbZA9TwJBEIbn/ET8Qi1tNoKJjeSORkvUxhITD0jgQvaWOdiwt3fZ3TMhhN9gY6Extv4gO/+NC1yh4Jts8uSdmezMG6aCa+O6387a+sbm1nZhp7i7t39wWDo6buokUwx9lohEtUOqUXCJvuFGYDtVSONQYCsc3c3qrSdUmify0YxTDGI6kDzijBpr+ZWbyiXplcpu1Z2LrIKXQxlyNXqlr24/YVmM0jBBte54bmqCCVWGM4HTYjfTmFI2ogPsWJQ0Rh1M5stOybl1+iRKlH3SkLn7e2JCY63HcWg7Y2qGerk2M/+rdTITXQcTLtPMoGSLj6JMEJOQ2eWkzxUyI8YWKFPc7krYkCrKjM2naEPwlk9ehWat6ll+qJXrt3kcBTiFM7gAD66gDvfQAB8YcHiGV3hzpPPivDsfi9Y1J585gT9yPn8ACZWNgA==</latexit> equation     



This leads to the  RT-equations:    



What I haven’t shown you is how terms 
involving     ��

<latexit sha1_base64="2vRN1AG0Q2+7uk8/EHWdrDsIfgo=">AAAB9HicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosutBlBXuBzlDOZDJtaJIZk0yhDH0ONy4UcevDuPNtTNtZaOsPgY//nMM5+cOUM21c99spra1vbG6Vtys7u3v7B9XDo7ZOMkVoiyQ8Ud0QNOVM0pZhhtNuqiiIkNNOOLqd1TtjqjRL5KOZpDQQMJAsZgSMtQI/otwA9u9ACOhXa27dnQuvgldADRVq9qtffpSQTFBpCAete56bmiAHZRjhdFrxM01TICMY0J5FCYLqIJ8fPcVn1olwnCj7pMFz9/dEDkLriQhtpwAz1Mu1mflfrZeZ+DrImUwzQyVZLIozjk2CZwngiClKDJ9YAKKYvRWTISggxuZUsSF4y19ehfZF3bP8cFlr3BRxlNEJOkXnyENXqIHuURO1EEFP6Bm9ojdn7Lw4787HorXkFDPH6I+czx9DXZHB</latexit><latexit sha1_base64="2vRN1AG0Q2+7uk8/EHWdrDsIfgo=">AAAB9HicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosutBlBXuBzlDOZDJtaJIZk0yhDH0ONy4UcevDuPNtTNtZaOsPgY//nMM5+cOUM21c99spra1vbG6Vtys7u3v7B9XDo7ZOMkVoiyQ8Ud0QNOVM0pZhhtNuqiiIkNNOOLqd1TtjqjRL5KOZpDQQMJAsZgSMtQI/otwA9u9ACOhXa27dnQuvgldADRVq9qtffpSQTFBpCAete56bmiAHZRjhdFrxM01TICMY0J5FCYLqIJ8fPcVn1olwnCj7pMFz9/dEDkLriQhtpwAz1Mu1mflfrZeZ+DrImUwzQyVZLIozjk2CZwngiClKDJ9YAKKYvRWTISggxuZUsSF4y19ehfZF3bP8cFlr3BRxlNEJOkXnyENXqIHuURO1EEFP6Bm9ojdn7Lw4787HorXkFDPH6I+czx9DXZHB</latexit><latexit sha1_base64="2vRN1AG0Q2+7uk8/EHWdrDsIfgo=">AAAB9HicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosutBlBXuBzlDOZDJtaJIZk0yhDH0ONy4UcevDuPNtTNtZaOsPgY//nMM5+cOUM21c99spra1vbG6Vtys7u3v7B9XDo7ZOMkVoiyQ8Ud0QNOVM0pZhhtNuqiiIkNNOOLqd1TtjqjRL5KOZpDQQMJAsZgSMtQI/otwA9u9ACOhXa27dnQuvgldADRVq9qtffpSQTFBpCAete56bmiAHZRjhdFrxM01TICMY0J5FCYLqIJ8fPcVn1olwnCj7pMFz9/dEDkLriQhtpwAz1Mu1mflfrZeZ+DrImUwzQyVZLIozjk2CZwngiClKDJ9YAKKYvRWTISggxuZUsSF4y19ehfZF3bP8cFlr3BRxlNEJOkXnyENXqIHuURO1EEFP6Bm9ojdn7Lw4787HorXkFDPH6I+czx9DXZHB</latexit><latexit sha1_base64="2vRN1AG0Q2+7uk8/EHWdrDsIfgo=">AAAB9HicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosutBlBXuBzlDOZDJtaJIZk0yhDH0ONy4UcevDuPNtTNtZaOsPgY//nMM5+cOUM21c99spra1vbG6Vtys7u3v7B9XDo7ZOMkVoiyQ8Ud0QNOVM0pZhhtNuqiiIkNNOOLqd1TtjqjRL5KOZpDQQMJAsZgSMtQI/otwA9u9ACOhXa27dnQuvgldADRVq9qtffpSQTFBpCAete56bmiAHZRjhdFrxM01TICMY0J5FCYLqIJ8fPcVn1olwnCj7pMFz9/dEDkLriQhtpwAz1Mu1mflfrZeZ+DrImUwzQyVZLIozjk2CZwngiClKDJ9YAKKYvRWTISggxuZUsSF4y19ehfZF3bP8cFlr3BRxlNEJOkXnyENXqIHuURO1EEFP6Bm9ojdn7Lw4787HorXkFDPH6I+czx9DXZHB</latexit>

                    which initially appear to 
be one derivative too low on the RHS, 
can be replaced by terms involving      d�

<latexit sha1_base64="7pl/2XjHmDI+rjR16pjFGcSOAm0=">AAAB7nicbZBNS8NAEIYn9avWr6pHL8EieCqJCHosetBjBfsBbSiTzaZdursJuxuhhP4ILx4U8erv8ea/cdvmoK0vLDy8M8POvGHKmTae9+2U1tY3NrfK25Wd3b39g+rhUVsnmSK0RRKeqG6ImnImacsww2k3VRRFyGknHN/O6p0nqjRL5KOZpDQQOJQsZgSNtTpR/w6FwEG15tW9udxV8AuoQaHmoPrVjxKSCSoN4ah1z/dSE+SoDCOcTiv9TNMUyRiHtGdRoqA6yOfrTt0z60RunCj7pHHn7u+JHIXWExHaToFmpJdrM/O/Wi8z8XWQM5lmhkqy+CjOuGsSd3a7GzFFieETC0gUs7u6ZIQKibEJVWwI/vLJq9C+qPuWHy5rjZsijjKcwCmcgw9X0IB7aEILCIzhGV7hzUmdF+fd+Vi0lpxi5hj+yPn8ARTSj2M=</latexit><latexit sha1_base64="7pl/2XjHmDI+rjR16pjFGcSOAm0=">AAAB7nicbZBNS8NAEIYn9avWr6pHL8EieCqJCHosetBjBfsBbSiTzaZdursJuxuhhP4ILx4U8erv8ea/cdvmoK0vLDy8M8POvGHKmTae9+2U1tY3NrfK25Wd3b39g+rhUVsnmSK0RRKeqG6ImnImacsww2k3VRRFyGknHN/O6p0nqjRL5KOZpDQQOJQsZgSNtTpR/w6FwEG15tW9udxV8AuoQaHmoPrVjxKSCSoN4ah1z/dSE+SoDCOcTiv9TNMUyRiHtGdRoqA6yOfrTt0z60RunCj7pHHn7u+JHIXWExHaToFmpJdrM/O/Wi8z8XWQM5lmhkqy+CjOuGsSd3a7GzFFieETC0gUs7u6ZIQKibEJVWwI/vLJq9C+qPuWHy5rjZsijjKcwCmcgw9X0IB7aEILCIzhGV7hzUmdF+fd+Vi0lpxi5hj+yPn8ARTSj2M=</latexit><latexit sha1_base64="7pl/2XjHmDI+rjR16pjFGcSOAm0=">AAAB7nicbZBNS8NAEIYn9avWr6pHL8EieCqJCHosetBjBfsBbSiTzaZdursJuxuhhP4ILx4U8erv8ea/cdvmoK0vLDy8M8POvGHKmTae9+2U1tY3NrfK25Wd3b39g+rhUVsnmSK0RRKeqG6ImnImacsww2k3VRRFyGknHN/O6p0nqjRL5KOZpDQQOJQsZgSNtTpR/w6FwEG15tW9udxV8AuoQaHmoPrVjxKSCSoN4ah1z/dSE+SoDCOcTiv9TNMUyRiHtGdRoqA6yOfrTt0z60RunCj7pHHn7u+JHIXWExHaToFmpJdrM/O/Wi8z8XWQM5lmhkqy+CjOuGsSd3a7GzFFieETC0gUs7u6ZIQKibEJVWwI/vLJq9C+qPuWHy5rjZsijjKcwCmcgw9X0IB7aEILCIzhGV7hzUmdF+fd+Vi0lpxi5hj+yPn8ARTSj2M=</latexit><latexit sha1_base64="7pl/2XjHmDI+rjR16pjFGcSOAm0=">AAAB7nicbZBNS8NAEIYn9avWr6pHL8EieCqJCHosetBjBfsBbSiTzaZdursJuxuhhP4ILx4U8erv8ea/cdvmoK0vLDy8M8POvGHKmTae9+2U1tY3NrfK25Wd3b39g+rhUVsnmSK0RRKeqG6ImnImacsww2k3VRRFyGknHN/O6p0nqjRL5KOZpDQQOJQsZgSNtTpR/w6FwEG15tW9udxV8AuoQaHmoPrVjxKSCSoN4ah1z/dSE+SoDCOcTiv9TNMUyRiHtGdRoqA6yOfrTt0z60RunCj7pHHn7u+JHIXWExHaToFmpJdrM/O/Wi8z8XWQM5lmhkqy+CjOuGsSd3a7GzFFieETC0gUs7u6ZIQKibEJVWwI/vLJq9C+qPuWHy5rjZsijjKcwCmcgw9X0IB7aEILCIzhGV7hzUmdF+fd+Vi0lpxi5hj+yPn8ARTSj2M=</latexit>

To make the RHS smooth enough so 
that        formally lifts      to one 
derivative above      

�
<latexit sha1_base64="OkUVFM4iogoZhQm+LgOSnlhuHZg=">AAAB7XicbZBNSwMxEIZn/az1q+rRS7AInsquCHos6sFjBfsB7VKyabaNzSZLMiuU0v/gxYMiXv0/3vw3pu0etPWFwMM7M2TmjVIpLPr+t7eyura+sVnYKm7v7O7tlw4OG1ZnhvE601KbVkQtl0LxOgqUvJUaTpNI8mY0vJnWm0/cWKHVA45SHia0r0QsGEVnNTq3XCLtlsp+xZ+JLEOQQxly1bqlr05PsyzhCpmk1rYDP8VwTA0KJvmk2MksTykb0j5vO1Q04TYcz7adkFPn9EisjXsKycz9PTGmibWjJHKdCcWBXaxNzf9q7Qzjq3AsVJohV2z+UZxJgppMTyc9YThDOXJAmRFuV8IG1FCGLqCiCyFYPHkZGueVwPH9Rbl6ncdRgGM4gTMI4BKqcAc1qAODR3iGV3jztPfivXsf89YVL585gj/yPn8AYI6O/A==</latexit><latexit sha1_base64="OkUVFM4iogoZhQm+LgOSnlhuHZg=">AAAB7XicbZBNSwMxEIZn/az1q+rRS7AInsquCHos6sFjBfsB7VKyabaNzSZLMiuU0v/gxYMiXv0/3vw3pu0etPWFwMM7M2TmjVIpLPr+t7eyura+sVnYKm7v7O7tlw4OG1ZnhvE601KbVkQtl0LxOgqUvJUaTpNI8mY0vJnWm0/cWKHVA45SHia0r0QsGEVnNTq3XCLtlsp+xZ+JLEOQQxly1bqlr05PsyzhCpmk1rYDP8VwTA0KJvmk2MksTykb0j5vO1Q04TYcz7adkFPn9EisjXsKycz9PTGmibWjJHKdCcWBXaxNzf9q7Qzjq3AsVJohV2z+UZxJgppMTyc9YThDOXJAmRFuV8IG1FCGLqCiCyFYPHkZGueVwPH9Rbl6ncdRgGM4gTMI4BKqcAc1qAODR3iGV3jztPfivXsf89YVL585gj/yPn8AYI6O/A==</latexit><latexit sha1_base64="OkUVFM4iogoZhQm+LgOSnlhuHZg=">AAAB7XicbZBNSwMxEIZn/az1q+rRS7AInsquCHos6sFjBfsB7VKyabaNzSZLMiuU0v/gxYMiXv0/3vw3pu0etPWFwMM7M2TmjVIpLPr+t7eyura+sVnYKm7v7O7tlw4OG1ZnhvE601KbVkQtl0LxOgqUvJUaTpNI8mY0vJnWm0/cWKHVA45SHia0r0QsGEVnNTq3XCLtlsp+xZ+JLEOQQxly1bqlr05PsyzhCpmk1rYDP8VwTA0KJvmk2MksTykb0j5vO1Q04TYcz7adkFPn9EisjXsKycz9PTGmibWjJHKdCcWBXaxNzf9q7Qzjq3AsVJohV2z+UZxJgppMTyc9YThDOXJAmRFuV8IG1FCGLqCiCyFYPHkZGueVwPH9Rbl6ncdRgGM4gTMI4BKqcAc1qAODR3iGV3jztPfivXsf89YVL585gj/yPn8AYI6O/A==</latexit><latexit sha1_base64="OkUVFM4iogoZhQm+LgOSnlhuHZg=">AAAB7XicbZBNSwMxEIZn/az1q+rRS7AInsquCHos6sFjBfsB7VKyabaNzSZLMiuU0v/gxYMiXv0/3vw3pu0etPWFwMM7M2TmjVIpLPr+t7eyura+sVnYKm7v7O7tlw4OG1ZnhvE601KbVkQtl0LxOgqUvJUaTpNI8mY0vJnWm0/cWKHVA45SHia0r0QsGEVnNTq3XCLtlsp+xZ+JLEOQQxly1bqlr05PsyzhCpmk1rYDP8VwTA0KJvmk2MksTykb0j5vO1Q04TYcz7adkFPn9EisjXsKycz9PTGmibWjJHKdCcWBXaxNzf9q7Qzjq3AsVJohV2z+UZxJgppMTyc9YThDOXJAmRFuV8IG1FCGLqCiCyFYPHkZGueVwPH9Rbl6ncdRgGM4gTMI4BKqcAc1qAODR3iGV3jztPfivXsf89YVL585gj/yPn8AYI6O/A==</latexit> �̃

<latexit sha1_base64="W17DwMOvG88+jrwSvZhPhrJ99y8=">AAAB9XicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosutBlBXuBzlgymUwbmmSG5IxShr6HGxeKuPVd3Pk2pu0stPWHwMd/zuGc/GEquAHX/XZKK6tr6xvlzcrW9s7uXnX/oG2STFPWoolIdDckhgmuWAs4CNZNNSMyFKwTjq6n9c4j04Yn6h7GKQskGSgec0rAWg8+cBGx3L8hUpJJv1pz6+5MeBm8AmqoULNf/fKjhGaSKaCCGNPz3BSCnGjgVLBJxc8MSwkdkQHrWVREMhPks6sn+MQ6EY4TbZ8CPHN/T+REGjOWoe2UBIZmsTY1/6v1Mogvg5yrNAOm6HxRnAkMCZ5GgCOuGQUxtkCo5vZWTIdEEwo2qIoNwVv88jK0z+qe5bvzWuOqiKOMjtAxOkUeukANdIuaqIUo0ugZvaI358l5cd6dj3lrySlmDtEfOZ8/w6aSqw==</latexit><latexit sha1_base64="W17DwMOvG88+jrwSvZhPhrJ99y8=">AAAB9XicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosutBlBXuBzlgymUwbmmSG5IxShr6HGxeKuPVd3Pk2pu0stPWHwMd/zuGc/GEquAHX/XZKK6tr6xvlzcrW9s7uXnX/oG2STFPWoolIdDckhgmuWAs4CNZNNSMyFKwTjq6n9c4j04Yn6h7GKQskGSgec0rAWg8+cBGx3L8hUpJJv1pz6+5MeBm8AmqoULNf/fKjhGaSKaCCGNPz3BSCnGjgVLBJxc8MSwkdkQHrWVREMhPks6sn+MQ6EY4TbZ8CPHN/T+REGjOWoe2UBIZmsTY1/6v1Mogvg5yrNAOm6HxRnAkMCZ5GgCOuGQUxtkCo5vZWTIdEEwo2qIoNwVv88jK0z+qe5bvzWuOqiKOMjtAxOkUeukANdIuaqIUo0ugZvaI358l5cd6dj3lrySlmDtEfOZ8/w6aSqw==</latexit><latexit sha1_base64="W17DwMOvG88+jrwSvZhPhrJ99y8=">AAAB9XicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosutBlBXuBzlgymUwbmmSG5IxShr6HGxeKuPVd3Pk2pu0stPWHwMd/zuGc/GEquAHX/XZKK6tr6xvlzcrW9s7uXnX/oG2STFPWoolIdDckhgmuWAs4CNZNNSMyFKwTjq6n9c4j04Yn6h7GKQskGSgec0rAWg8+cBGx3L8hUpJJv1pz6+5MeBm8AmqoULNf/fKjhGaSKaCCGNPz3BSCnGjgVLBJxc8MSwkdkQHrWVREMhPks6sn+MQ6EY4TbZ8CPHN/T+REGjOWoe2UBIZmsTY1/6v1Mogvg5yrNAOm6HxRnAkMCZ5GgCOuGQUxtkCo5vZWTIdEEwo2qIoNwVv88jK0z+qe5bvzWuOqiKOMjtAxOkUeukANdIuaqIUo0ugZvaI358l5cd6dj3lrySlmDtEfOZ8/w6aSqw==</latexit><latexit sha1_base64="W17DwMOvG88+jrwSvZhPhrJ99y8=">AAAB9XicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosutBlBXuBzlgymUwbmmSG5IxShr6HGxeKuPVd3Pk2pu0stPWHwMd/zuGc/GEquAHX/XZKK6tr6xvlzcrW9s7uXnX/oG2STFPWoolIdDckhgmuWAs4CNZNNSMyFKwTjq6n9c4j04Yn6h7GKQskGSgec0rAWg8+cBGx3L8hUpJJv1pz6+5MeBm8AmqoULNf/fKjhGaSKaCCGNPz3BSCnGjgVLBJxc8MSwkdkQHrWVREMhPks6sn+MQ6EY4TbZ8CPHN/T+REGjOWoe2UBIZmsTY1/6v1Mogvg5yrNAOm6HxRnAkMCZ5GgCOuGQUxtkCo5vZWTIdEEwo2qIoNwVv88jK0z+qe5bvzWuOqiKOMjtAxOkUeukANdIuaqIUo0ugZvaI358l5cd6dj3lrySlmDtEfOZ8/w6aSqw==</latexit>

�
<latexit sha1_base64="jYJFH8dhHGGV5CY0yjNCYsU6z5c=">AAAB7XicbZBNSwMxEIZn/az1q+rRS7AInsquCHosetBjBfsB7VJm02wbm2SXJCuU0v/gxYMiXv0/3vw3pu0etPWFwMM7M2TmjVLBjfX9b29ldW19Y7OwVdze2d3bLx0cNkySacrqNBGJbkVomOCK1S23grVSzVBGgjWj4c203nxi2vBEPdhRykKJfcVjTtE6q9G5RSmxWyr7FX8msgxBDmXIVeuWvjq9hGaSKUsFGtMO/NSGY9SWU8EmxU5mWIp0iH3WdqhQMhOOZ9tOyKlzeiROtHvKkpn7e2KM0piRjFynRDswi7Wp+V+tndn4KhxzlWaWKTr/KM4EsQmZnk56XDNqxcgBUs3droQOUCO1LqCiCyFYPHkZGueVwPH9Rbl6ncdRgGM4gTMI4BKqcAc1qAOFR3iGV3jzEu/Fe/c+5q0rXj5zBH/kff4AVe2O9Q==</latexit><latexit sha1_base64="jYJFH8dhHGGV5CY0yjNCYsU6z5c=">AAAB7XicbZBNSwMxEIZn/az1q+rRS7AInsquCHosetBjBfsB7VJm02wbm2SXJCuU0v/gxYMiXv0/3vw3pu0etPWFwMM7M2TmjVLBjfX9b29ldW19Y7OwVdze2d3bLx0cNkySacrqNBGJbkVomOCK1S23grVSzVBGgjWj4c203nxi2vBEPdhRykKJfcVjTtE6q9G5RSmxWyr7FX8msgxBDmXIVeuWvjq9hGaSKUsFGtMO/NSGY9SWU8EmxU5mWIp0iH3WdqhQMhOOZ9tOyKlzeiROtHvKkpn7e2KM0piRjFynRDswi7Wp+V+tndn4KhxzlWaWKTr/KM4EsQmZnk56XDNqxcgBUs3droQOUCO1LqCiCyFYPHkZGueVwPH9Rbl6ncdRgGM4gTMI4BKqcAc1qAOFR3iGV3jzEu/Fe/c+5q0rXj5zBH/kff4AVe2O9Q==</latexit><latexit sha1_base64="jYJFH8dhHGGV5CY0yjNCYsU6z5c=">AAAB7XicbZBNSwMxEIZn/az1q+rRS7AInsquCHosetBjBfsB7VJm02wbm2SXJCuU0v/gxYMiXv0/3vw3pu0etPWFwMM7M2TmjVLBjfX9b29ldW19Y7OwVdze2d3bLx0cNkySacrqNBGJbkVomOCK1S23grVSzVBGgjWj4c203nxi2vBEPdhRykKJfcVjTtE6q9G5RSmxWyr7FX8msgxBDmXIVeuWvjq9hGaSKUsFGtMO/NSGY9SWU8EmxU5mWIp0iH3WdqhQMhOOZ9tOyKlzeiROtHvKkpn7e2KM0piRjFynRDswi7Wp+V+tndn4KhxzlWaWKTr/KM4EsQmZnk56XDNqxcgBUs3droQOUCO1LqCiCyFYPHkZGueVwPH9Rbl6ncdRgGM4gTMI4BKqcAc1qAOFR3iGV3jzEu/Fe/c+5q0rXj5zBH/kff4AVe2O9Q==</latexit><latexit sha1_base64="jYJFH8dhHGGV5CY0yjNCYsU6z5c=">AAAB7XicbZBNSwMxEIZn/az1q+rRS7AInsquCHosetBjBfsB7VJm02wbm2SXJCuU0v/gxYMiXv0/3vw3pu0etPWFwMM7M2TmjVLBjfX9b29ldW19Y7OwVdze2d3bLx0cNkySacrqNBGJbkVomOCK1S23grVSzVBGgjWj4c203nxi2vBEPdhRykKJfcVjTtE6q9G5RSmxWyr7FX8msgxBDmXIVeuWvjq9hGaSKUsFGtMO/NSGY9SWU8EmxU5mWIp0iH3WdqhQMhOOZ9tOyKlzeiROtHvKkpn7e2KM0piRjFynRDswi7Wp+V+tndn4KhxzlWaWKTr/KM4EsQmZnk56XDNqxcgBUs3droQOUCO1LqCiCyFYPHkZGueVwPH9Rbl6ncdRgGM4gTMI4BKqcAc1qAOFR3iGV3jzEu/Fe/c+5q0rXj5zBH/kff4AVe2O9Q==</latexit>



This property comes about by a 
rather miraculous identity…



The RT-equations:



Consider the A-equation:
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<latexit sha1_base64="YcSeyGDxcQcsjD9Mw2yx3n4C+QU="></latexit><latexit sha1_base64="YcSeyGDxcQcsjD9Mw2yx3n4C+QU="></latexit><latexit sha1_base64="YcSeyGDxcQcsjD9Mw2yx3n4C+QU="></latexit><latexit sha1_base64="YcSeyGDxcQcsjD9Mw2yx3n4C+QU="></latexit>



Consider the A-equation:
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�J = �(J �)� hdJ ; �̃i �A, (2)

d ~A =
�!
div

�
dJ ^ �

�
+

�!
div

�
J d�

�
� d

�����!
hdJ ; �̃i

�
, (3)

<latexit sha1_base64="YcSeyGDxcQcsjD9Mw2yx3n4C+QU="></latexit><latexit sha1_base64="YcSeyGDxcQcsjD9Mw2yx3n4C+QU="></latexit><latexit sha1_base64="YcSeyGDxcQcsjD9Mw2yx3n4C+QU="></latexit><latexit sha1_base64="YcSeyGDxcQcsjD9Mw2yx3n4C+QU="></latexit>

d
�����!
�(J �)

�
<latexit sha1_base64="X+OeJdyQTMTT8MJRYP9TyCOQtYA="></latexit><latexit sha1_base64="X+OeJdyQTMTT8MJRYP9TyCOQtYA="></latexit><latexit sha1_base64="X+OeJdyQTMTT8MJRYP9TyCOQtYA="></latexit><latexit sha1_base64="X+OeJdyQTMTT8MJRYP9TyCOQtYA="></latexit>



Let � 2 Wm,p
(⌦) and J 2 Wm+1,p

(⌦)

for p > n and m � 1, then

<latexit sha1_base64="B6UhvAEQyMfhLw72eiRBCJoxcqU="></latexit><latexit sha1_base64="B6UhvAEQyMfhLw72eiRBCJoxcqU="></latexit><latexit sha1_base64="B6UhvAEQyMfhLw72eiRBCJoxcqU="></latexit><latexit sha1_base64="B6UhvAEQyMfhLw72eiRBCJoxcqU="></latexit>
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div
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�
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<latexit sha1_base64="twZfqoHFmylZWWAYA4G6onsL2ls="></latexit><latexit sha1_base64="twZfqoHFmylZWWAYA4G6onsL2ls="></latexit><latexit sha1_base64="twZfqoHFmylZWWAYA4G6onsL2ls="></latexit><latexit sha1_base64="twZfqoHFmylZWWAYA4G6onsL2ls="></latexit>

one derivative smoother than      ! d�
<latexit sha1_base64="xN4adjgWA5GSN8ITVFmkLhVoFmI=">AAAB73icbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9KDHCrYW2lAmm027dDeJuxuhlP4JLx4U8erf8ea/cdPmoK0vLDy8M8POvEEquDau++2UVlbX1jfKm5Wt7Z3dver+QVsnmaKsRRORqE6Amgkes5bhRrBOqhjKQLCHYHSd1x+emNI8ie/NOGW+xEHMI07RWKsT9m5QSqz0qzW37s5ElsEroAaFmv3qVy9MaCZZbKhArbuemxp/gspwKti00ss0S5GOcMC6FmOUTPuT2b5TcmKdkESJsi82ZOb+npig1HosA9sp0Qz1Yi03/6t1MxNd+hMep5lhMZ1/FGWCmITkx5OQK0aNGFtAqrjdldAhKqTGRpSH4C2evAzts7pn+e681rgq4ijDERzDKXhwAQ24hSa0gIKAZ3iFN+fReXHenY95a8kpZg7hj5zPH0uNj3c=</latexit><latexit sha1_base64="xN4adjgWA5GSN8ITVFmkLhVoFmI=">AAAB73icbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9KDHCrYW2lAmm027dDeJuxuhlP4JLx4U8erf8ea/cdPmoK0vLDy8M8POvEEquDau++2UVlbX1jfKm5Wt7Z3dver+QVsnmaKsRRORqE6Amgkes5bhRrBOqhjKQLCHYHSd1x+emNI8ie/NOGW+xEHMI07RWKsT9m5QSqz0qzW37s5ElsEroAaFmv3qVy9MaCZZbKhArbuemxp/gspwKti00ss0S5GOcMC6FmOUTPuT2b5TcmKdkESJsi82ZOb+npig1HosA9sp0Qz1Yi03/6t1MxNd+hMep5lhMZ1/FGWCmITkx5OQK0aNGFtAqrjdldAhKqTGRpSH4C2evAzts7pn+e681rgq4ijDERzDKXhwAQ24hSa0gIKAZ3iFN+fReXHenY95a8kpZg7hj5zPH0uNj3c=</latexit><latexit sha1_base64="xN4adjgWA5GSN8ITVFmkLhVoFmI=">AAAB73icbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9KDHCrYW2lAmm027dDeJuxuhlP4JLx4U8erf8ea/cdPmoK0vLDy8M8POvEEquDau++2UVlbX1jfKm5Wt7Z3dver+QVsnmaKsRRORqE6Amgkes5bhRrBOqhjKQLCHYHSd1x+emNI8ie/NOGW+xEHMI07RWKsT9m5QSqz0qzW37s5ElsEroAaFmv3qVy9MaCZZbKhArbuemxp/gspwKti00ss0S5GOcMC6FmOUTPuT2b5TcmKdkESJsi82ZOb+npig1HosA9sp0Qz1Yi03/6t1MxNd+hMep5lhMZ1/FGWCmITkx5OQK0aNGFtAqrjdldAhKqTGRpSH4C2evAzts7pn+e681rgq4ijDERzDKXhwAQ24hSa0gIKAZ3iFN+fReXHenY95a8kpZg7hj5zPH0uNj3c=</latexit><latexit sha1_base64="xN4adjgWA5GSN8ITVFmkLhVoFmI=">AAAB73icbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9KDHCrYW2lAmm027dDeJuxuhlP4JLx4U8erf8ea/cdPmoK0vLDy8M8POvEEquDau++2UVlbX1jfKm5Wt7Z3dver+QVsnmaKsRRORqE6Amgkes5bhRrBOqhjKQLCHYHSd1x+emNI8ie/NOGW+xEHMI07RWKsT9m5QSqz0qzW37s5ElsEroAaFmv3qVy9MaCZZbKhArbuemxp/gspwKti00ss0S5GOcMC6FmOUTPuT2b5TcmKdkESJsi82ZOb+npig1HosA9sp0Qz1Yi03/6t1MxNd+hMep5lhMZ1/FGWCmITkx5OQK0aNGFtAqrjdldAhKqTGRpSH4C2evAzts7pn+e681rgq4ijDERzDKXhwAQ24hSa0gIKAZ3iFN+fReXHenY95a8kpZg7hj5zPH0uNj3c=</latexit>

��
<latexit sha1_base64="Eo/kwygApgL/3kIsKA83rZOF4OA=">AAAB9XicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosutBlBXuBdixnMpk2NMkMSUYpQ9/DjQtF3Pou7nwbM+0stPWHwMd/zuGc/EHCmTau++2UVlbX1jfKm5Wt7Z3dver+QVvHqSK0RWIeq24AmnImacsww2k3URREwGknGF/n9c4jVZrF8t5MEuoLGEoWMQLGWg/9kHIDuH8DQkBlUK25dXcmvAxeATVUqDmofvXDmKSCSkM4aN3z3MT4GSjDCKfTSj/VNAEyhiHtWZQgqPaz2dVTfGKdEEexsk8aPHN/T2QgtJ6IwHYKMCO9WMvN/2q91ESXfsZkkhoqyXxRlHJsYpxHgEOmKDF8YgGIYvZWTEaggBgbVB6Ct/jlZWif1T3Ld+e1xlURRxkdoWN0ijx0gRroFjVRCxGk0DN6RW/Ok/PivDsf89aSU8wcoj9yPn8AfEaR1Q==</latexit><latexit sha1_base64="Eo/kwygApgL/3kIsKA83rZOF4OA=">AAAB9XicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosutBlBXuBdixnMpk2NMkMSUYpQ9/DjQtF3Pou7nwbM+0stPWHwMd/zuGc/EHCmTau++2UVlbX1jfKm5Wt7Z3dver+QVvHqSK0RWIeq24AmnImacsww2k3URREwGknGF/n9c4jVZrF8t5MEuoLGEoWMQLGWg/9kHIDuH8DQkBlUK25dXcmvAxeATVUqDmofvXDmKSCSkM4aN3z3MT4GSjDCKfTSj/VNAEyhiHtWZQgqPaz2dVTfGKdEEexsk8aPHN/T2QgtJ6IwHYKMCO9WMvN/2q91ESXfsZkkhoqyXxRlHJsYpxHgEOmKDF8YgGIYvZWTEaggBgbVB6Ct/jlZWif1T3Ld+e1xlURRxkdoWN0ijx0gRroFjVRCxGk0DN6RW/Ok/PivDsf89aSU8wcoj9yPn8AfEaR1Q==</latexit><latexit sha1_base64="Eo/kwygApgL/3kIsKA83rZOF4OA=">AAAB9XicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosutBlBXuBdixnMpk2NMkMSUYpQ9/DjQtF3Pou7nwbM+0stPWHwMd/zuGc/EHCmTau++2UVlbX1jfKm5Wt7Z3dver+QVvHqSK0RWIeq24AmnImacsww2k3URREwGknGF/n9c4jVZrF8t5MEuoLGEoWMQLGWg/9kHIDuH8DQkBlUK25dXcmvAxeATVUqDmofvXDmKSCSkM4aN3z3MT4GSjDCKfTSj/VNAEyhiHtWZQgqPaz2dVTfGKdEEexsk8aPHN/T2QgtJ6IwHYKMCO9WMvN/2q91ESXfsZkkhoqyXxRlHJsYpxHgEOmKDF8YgGIYvZWTEaggBgbVB6Ct/jlZWif1T3Ld+e1xlURRxkdoWN0ijx0gRroFjVRCxGk0DN6RW/Ok/PivDsf89aSU8wcoj9yPn8AfEaR1Q==</latexit><latexit sha1_base64="Eo/kwygApgL/3kIsKA83rZOF4OA=">AAAB9XicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosutBlBXuBdixnMpk2NMkMSUYpQ9/DjQtF3Pou7nwbM+0stPWHwMd/zuGc/EHCmTau++2UVlbX1jfKm5Wt7Z3dver+QVvHqSK0RWIeq24AmnImacsww2k3URREwGknGF/n9c4jVZrF8t5MEuoLGEoWMQLGWg/9kHIDuH8DQkBlUK25dXcmvAxeATVUqDmofvXDmKSCSkM4aN3z3MT4GSjDCKfTSj/VNAEyhiHtWZQgqPaz2dVTfGKdEEexsk8aPHN/T2QgtJ6IwHYKMCO9WMvN/2q91ESXfsZkkhoqyXxRlHJsYpxHgEOmKDF8YgGIYvZWTEaggBgbVB6Ct/jlZWif1T3Ld+e1xlURRxkdoWN0ijx0gRroFjVRCxGk0DN6RW/Ok/PivDsf89aSU8wcoj9yPn8AfEaR1Q==</latexit>

d� � 2 W�1,p
<latexit sha1_base64="gJ1TPQTWo1iduQ25XyHo1oG1kIo=">AAACBnicbZDLSgMxFIYzXmu9VV2KECyCi1pmRNBl0YUuK9gLdGo5k0nb0CQzJBmhDF258VXcuFDErc/gzrcx03ahrT8EPv5zDifnD2LOtHHdb2dhcWl5ZTW3ll/f2NzaLuzs1nWUKEJrJOKRagagKWeS1gwznDZjRUEEnDaCwVVWbzxQpVkk78wwpm0BPcm6jICxVqdwEPoh5Qb8EvavQQjwmcSN+/TEK8WjfKdQdMvuWHgevCkU0VTVTuHLDyOSCCoN4aB1y3Nj005BGUY4HeX9RNMYyAB6tGVRgqC6nY7PGOEj64S4Gyn7pMFj9/dECkLroQhspwDT17O1zPyv1kpM96KdMhknhkoyWdRNODYRzjLBIVOUGD60AEQx+1dM+qCAGJtcFoI3e/I81E/LnuXbs2LlchpHDu2jQ3SMPHSOKugGVVENEfSIntErenOenBfn3fmYtC4405k99EfO5w/8dJeC</latexit><latexit sha1_base64="gJ1TPQTWo1iduQ25XyHo1oG1kIo=">AAACBnicbZDLSgMxFIYzXmu9VV2KECyCi1pmRNBl0YUuK9gLdGo5k0nb0CQzJBmhDF258VXcuFDErc/gzrcx03ahrT8EPv5zDifnD2LOtHHdb2dhcWl5ZTW3ll/f2NzaLuzs1nWUKEJrJOKRagagKWeS1gwznDZjRUEEnDaCwVVWbzxQpVkk78wwpm0BPcm6jICxVqdwEPoh5Qb8EvavQQjwmcSN+/TEK8WjfKdQdMvuWHgevCkU0VTVTuHLDyOSCCoN4aB1y3Nj005BGUY4HeX9RNMYyAB6tGVRgqC6nY7PGOEj64S4Gyn7pMFj9/dECkLroQhspwDT17O1zPyv1kpM96KdMhknhkoyWdRNODYRzjLBIVOUGD60AEQx+1dM+qCAGJtcFoI3e/I81E/LnuXbs2LlchpHDu2jQ3SMPHSOKugGVVENEfSIntErenOenBfn3fmYtC4405k99EfO5w/8dJeC</latexit><latexit sha1_base64="gJ1TPQTWo1iduQ25XyHo1oG1kIo=">AAACBnicbZDLSgMxFIYzXmu9VV2KECyCi1pmRNBl0YUuK9gLdGo5k0nb0CQzJBmhDF258VXcuFDErc/gzrcx03ahrT8EPv5zDifnD2LOtHHdb2dhcWl5ZTW3ll/f2NzaLuzs1nWUKEJrJOKRagagKWeS1gwznDZjRUEEnDaCwVVWbzxQpVkk78wwpm0BPcm6jICxVqdwEPoh5Qb8EvavQQjwmcSN+/TEK8WjfKdQdMvuWHgevCkU0VTVTuHLDyOSCCoN4aB1y3Nj005BGUY4HeX9RNMYyAB6tGVRgqC6nY7PGOEj64S4Gyn7pMFj9/dECkLroQhspwDT17O1zPyv1kpM96KdMhknhkoyWdRNODYRzjLBIVOUGD60AEQx+1dM+qCAGJtcFoI3e/I81E/LnuXbs2LlchpHDu2jQ3SMPHSOKugGVVENEfSIntErenOenBfn3fmYtC4405k99EfO5w/8dJeC</latexit><latexit sha1_base64="gJ1TPQTWo1iduQ25XyHo1oG1kIo=">AAACBnicbZDLSgMxFIYzXmu9VV2KECyCi1pmRNBl0YUuK9gLdGo5k0nb0CQzJBmhDF258VXcuFDErc/gzrcx03ahrT8EPv5zDifnD2LOtHHdb2dhcWl5ZTW3ll/f2NzaLuzs1nWUKEJrJOKRagagKWeS1gwznDZjRUEEnDaCwVVWbzxQpVkk78wwpm0BPcm6jICxVqdwEPoh5Qb8EvavQQjwmcSN+/TEK8WjfKdQdMvuWHgevCkU0VTVTuHLDyOSCCoN4aB1y3Nj005BGUY4HeX9RNMYyAB6tGVRgqC6nY7PGOEj64S4Gyn7pMFj9/dECkLroQhspwDT17O1zPyv1kpM96KdMhknhkoyWdRNODYRzjLBIVOUGD60AEQx+1dM+qCAGJtcFoI3e/I81E/LnuXbs2LlchpHDu2jQ3SMPHSOKugGVVENEfSIntErenOenBfn3fmYtC4405k99EfO5w/8dJeC</latexit>

r(d�) 2 W 0,p
<latexit sha1_base64="Db4rl7EPJAZXIOOA1W5kQxEw+rA=">AAACCHicbZDLSgMxFIYz9VbrbdSlC4NFqFDKjAi6LLrQZQV7gU4tZ9K0DU0yQ5IRytClG1/FjQtF3PoI7nwb08tCW38IfPznHE7OH8acaeN5305maXlldS27ntvY3NrecXf3ajpKFKFVEvFINULQlDNJq4YZThuxoiBCTuvh4Gpcrz9QpVkk78wwpi0BPcm6jICxVts9DCSEHAq4ExRxcA1CwEnAJK7fp14xHuXabt4reRPhRfBnkEczVdruV9CJSCKoNISD1k3fi00rBWUY4XSUCxJNYyAD6NGmRQmC6lY6OWSEj63Twd1I2ScNnri/J1IQWg9FaDsFmL6er43N/2rNxHQvWimTcWKoJNNF3YRjE+FxKrjDFCWGDy0AUcz+FZM+KCDGZjcOwZ8/eRFqpyXf8u1Zvnw5iyOLDtARKiAfnaMyukEVVEUEPaJn9IrenCfnxXl3PqatGWc2s4/+yPn8AaMpl80=</latexit><latexit sha1_base64="Db4rl7EPJAZXIOOA1W5kQxEw+rA=">AAACCHicbZDLSgMxFIYz9VbrbdSlC4NFqFDKjAi6LLrQZQV7gU4tZ9K0DU0yQ5IRytClG1/FjQtF3PoI7nwb08tCW38IfPznHE7OH8acaeN5305maXlldS27ntvY3NrecXf3ajpKFKFVEvFINULQlDNJq4YZThuxoiBCTuvh4Gpcrz9QpVkk78wwpi0BPcm6jICxVts9DCSEHAq4ExRxcA1CwEnAJK7fp14xHuXabt4reRPhRfBnkEczVdruV9CJSCKoNISD1k3fi00rBWUY4XSUCxJNYyAD6NGmRQmC6lY6OWSEj63Twd1I2ScNnri/J1IQWg9FaDsFmL6er43N/2rNxHQvWimTcWKoJNNF3YRjE+FxKrjDFCWGDy0AUcz+FZM+KCDGZjcOwZ8/eRFqpyXf8u1Zvnw5iyOLDtARKiAfnaMyukEVVEUEPaJn9IrenCfnxXl3PqatGWc2s4/+yPn8AaMpl80=</latexit><latexit sha1_base64="Db4rl7EPJAZXIOOA1W5kQxEw+rA=">AAACCHicbZDLSgMxFIYz9VbrbdSlC4NFqFDKjAi6LLrQZQV7gU4tZ9K0DU0yQ5IRytClG1/FjQtF3PoI7nwb08tCW38IfPznHE7OH8acaeN5305maXlldS27ntvY3NrecXf3ajpKFKFVEvFINULQlDNJq4YZThuxoiBCTuvh4Gpcrz9QpVkk78wwpi0BPcm6jICxVts9DCSEHAq4ExRxcA1CwEnAJK7fp14xHuXabt4reRPhRfBnkEczVdruV9CJSCKoNISD1k3fi00rBWUY4XSUCxJNYyAD6NGmRQmC6lY6OWSEj63Twd1I2ScNnri/J1IQWg9FaDsFmL6er43N/2rNxHQvWimTcWKoJNNF3YRjE+FxKrjDFCWGDy0AUcz+FZM+KCDGZjcOwZ8/eRFqpyXf8u1Zvnw5iyOLDtARKiAfnaMyukEVVEUEPaJn9IrenCfnxXl3PqatGWc2s4/+yPn8AaMpl80=</latexit><latexit sha1_base64="Db4rl7EPJAZXIOOA1W5kQxEw+rA=">AAACCHicbZDLSgMxFIYz9VbrbdSlC4NFqFDKjAi6LLrQZQV7gU4tZ9K0DU0yQ5IRytClG1/FjQtF3PoI7nwb08tCW38IfPznHE7OH8acaeN5305maXlldS27ntvY3NrecXf3ajpKFKFVEvFINULQlDNJq4YZThuxoiBCTuvh4Gpcrz9QpVkk78wwpi0BPcm6jICxVts9DCSEHAq4ExRxcA1CwEnAJK7fp14xHuXabt4reRPhRfBnkEczVdruV9CJSCKoNISD1k3fi00rBWUY4XSUCxJNYyAD6NGmRQmC6lY6OWSEj63Twd1I2ScNnri/J1IQWg9FaDsFmL6er43N/2rNxHQvWimTcWKoJNNF3YRjE+FxKrjDFCWGDy0AUcz+FZM+KCDGZjcOwZ8/eRFqpyXf8u1Zvnw5iyOLDtARKiAfnaMyukEVVEUEPaJn9IrenCfnxXl3PqatGWc2s4/+yPn8AaMpl80=</latexit>

Lemma:



Finally,  the     which solve the RT-
equations may not solve the Riemann-
flat condition…     

�̃
<latexit sha1_base64="W17DwMOvG88+jrwSvZhPhrJ99y8=">AAAB9XicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosutBlBXuBzlgymUwbmmSG5IxShr6HGxeKuPVd3Pk2pu0stPWHwMd/zuGc/GEquAHX/XZKK6tr6xvlzcrW9s7uXnX/oG2STFPWoolIdDckhgmuWAs4CNZNNSMyFKwTjq6n9c4j04Yn6h7GKQskGSgec0rAWg8+cBGx3L8hUpJJv1pz6+5MeBm8AmqoULNf/fKjhGaSKaCCGNPz3BSCnGjgVLBJxc8MSwkdkQHrWVREMhPks6sn+MQ6EY4TbZ8CPHN/T+REGjOWoe2UBIZmsTY1/6v1Mogvg5yrNAOm6HxRnAkMCZ5GgCOuGQUxtkCo5vZWTIdEEwo2qIoNwVv88jK0z+qe5bvzWuOqiKOMjtAxOkUeukANdIuaqIUo0ugZvaI358l5cd6dj3lrySlmDtEfOZ8/w6aSqw==</latexit><latexit sha1_base64="W17DwMOvG88+jrwSvZhPhrJ99y8=">AAAB9XicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosutBlBXuBzlgymUwbmmSG5IxShr6HGxeKuPVd3Pk2pu0stPWHwMd/zuGc/GEquAHX/XZKK6tr6xvlzcrW9s7uXnX/oG2STFPWoolIdDckhgmuWAs4CNZNNSMyFKwTjq6n9c4j04Yn6h7GKQskGSgec0rAWg8+cBGx3L8hUpJJv1pz6+5MeBm8AmqoULNf/fKjhGaSKaCCGNPz3BSCnGjgVLBJxc8MSwkdkQHrWVREMhPks6sn+MQ6EY4TbZ8CPHN/T+REGjOWoe2UBIZmsTY1/6v1Mogvg5yrNAOm6HxRnAkMCZ5GgCOuGQUxtkCo5vZWTIdEEwo2qIoNwVv88jK0z+qe5bvzWuOqiKOMjtAxOkUeukANdIuaqIUo0ugZvaI358l5cd6dj3lrySlmDtEfOZ8/w6aSqw==</latexit><latexit sha1_base64="W17DwMOvG88+jrwSvZhPhrJ99y8=">AAAB9XicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosutBlBXuBzlgymUwbmmSG5IxShr6HGxeKuPVd3Pk2pu0stPWHwMd/zuGc/GEquAHX/XZKK6tr6xvlzcrW9s7uXnX/oG2STFPWoolIdDckhgmuWAs4CNZNNSMyFKwTjq6n9c4j04Yn6h7GKQskGSgec0rAWg8+cBGx3L8hUpJJv1pz6+5MeBm8AmqoULNf/fKjhGaSKaCCGNPz3BSCnGjgVLBJxc8MSwkdkQHrWVREMhPks6sn+MQ6EY4TbZ8CPHN/T+REGjOWoe2UBIZmsTY1/6v1Mogvg5yrNAOm6HxRnAkMCZ5GgCOuGQUxtkCo5vZWTIdEEwo2qIoNwVv88jK0z+qe5bvzWuOqiKOMjtAxOkUeukANdIuaqIUo0ugZvaI358l5cd6dj3lrySlmDtEfOZ8/w6aSqw==</latexit><latexit sha1_base64="W17DwMOvG88+jrwSvZhPhrJ99y8=">AAAB9XicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosutBlBXuBzlgymUwbmmSG5IxShr6HGxeKuPVd3Pk2pu0stPWHwMd/zuGc/GEquAHX/XZKK6tr6xvlzcrW9s7uXnX/oG2STFPWoolIdDckhgmuWAs4CNZNNSMyFKwTjq6n9c4j04Yn6h7GKQskGSgec0rAWg8+cBGx3L8hUpJJv1pz6+5MeBm8AmqoULNf/fKjhGaSKaCCGNPz3BSCnGjgVLBJxc8MSwkdkQHrWVREMhPks6sn+MQ6EY4TbZ8CPHN/T+REGjOWoe2UBIZmsTY1/6v1Mogvg5yrNAOm6HxRnAkMCZ5GgCOuGQUxtkCo5vZWTIdEEwo2qIoNwVv88jK0z+qe5bvzWuOqiKOMjtAxOkUeukANdIuaqIUo0ugZvaI358l5cd6dj3lrySlmDtEfOZ8/w6aSqw==</latexit>



Theorem:   If          solves the RT-equations, 
then             

(�̃, J)
<latexit sha1_base64="ebZ4xTx0bhaEUH9QDLGt6SrECuU=">AAAB+3icbZDLSsNAFIYn9VbrLdalm8EiVJCSiKDLogvFVQV7gSaUyWTSDp2ZhJmJWEJexY0LRdz6Iu58G6dtFtr6w8DHf87hnPmDhFGlHefbKq2srq1vlDcrW9s7u3v2frWj4lRi0sYxi2UvQIowKkhbU81IL5EE8YCRbjC+nta7j0QqGosHPUmIz9FQ0IhipI01sKt1T1MWksy7QZyj/PTuZGDXnIYzE1wGt4AaKNQa2F9eGOOUE6ExQ0r1XSfRfoakppiRvOKliiQIj9GQ9A0KxInys9ntOTw2TgijWJonNJy5vycyxJWa8MB0cqRHarE2Nf+r9VMdXfoZFUmqicDzRVHKoI7hNAgYUkmwZhMDCEtqboV4hCTC2sRVMSG4i19ehs5ZwzV8f15rXhVxlMEhOAJ14IIL0AS3oAXaAIMn8AxewZuVWy/Wu/Uxby1ZxcwB+CPr8wcRvpPL</latexit><latexit sha1_base64="ebZ4xTx0bhaEUH9QDLGt6SrECuU=">AAAB+3icbZDLSsNAFIYn9VbrLdalm8EiVJCSiKDLogvFVQV7gSaUyWTSDp2ZhJmJWEJexY0LRdz6Iu58G6dtFtr6w8DHf87hnPmDhFGlHefbKq2srq1vlDcrW9s7u3v2frWj4lRi0sYxi2UvQIowKkhbU81IL5EE8YCRbjC+nta7j0QqGosHPUmIz9FQ0IhipI01sKt1T1MWksy7QZyj/PTuZGDXnIYzE1wGt4AaKNQa2F9eGOOUE6ExQ0r1XSfRfoakppiRvOKliiQIj9GQ9A0KxInys9ntOTw2TgijWJonNJy5vycyxJWa8MB0cqRHarE2Nf+r9VMdXfoZFUmqicDzRVHKoI7hNAgYUkmwZhMDCEtqboV4hCTC2sRVMSG4i19ehs5ZwzV8f15rXhVxlMEhOAJ14IIL0AS3oAXaAIMn8AxewZuVWy/Wu/Uxby1ZxcwB+CPr8wcRvpPL</latexit><latexit sha1_base64="ebZ4xTx0bhaEUH9QDLGt6SrECuU=">AAAB+3icbZDLSsNAFIYn9VbrLdalm8EiVJCSiKDLogvFVQV7gSaUyWTSDp2ZhJmJWEJexY0LRdz6Iu58G6dtFtr6w8DHf87hnPmDhFGlHefbKq2srq1vlDcrW9s7u3v2frWj4lRi0sYxi2UvQIowKkhbU81IL5EE8YCRbjC+nta7j0QqGosHPUmIz9FQ0IhipI01sKt1T1MWksy7QZyj/PTuZGDXnIYzE1wGt4AaKNQa2F9eGOOUE6ExQ0r1XSfRfoakppiRvOKliiQIj9GQ9A0KxInys9ntOTw2TgijWJonNJy5vycyxJWa8MB0cqRHarE2Nf+r9VMdXfoZFUmqicDzRVHKoI7hNAgYUkmwZhMDCEtqboV4hCTC2sRVMSG4i19ehs5ZwzV8f15rXhVxlMEhOAJ14IIL0AS3oAXaAIMn8AxewZuVWy/Wu/Uxby1ZxcwB+CPr8wcRvpPL</latexit><latexit sha1_base64="ebZ4xTx0bhaEUH9QDLGt6SrECuU=">AAAB+3icbZDLSsNAFIYn9VbrLdalm8EiVJCSiKDLogvFVQV7gSaUyWTSDp2ZhJmJWEJexY0LRdz6Iu58G6dtFtr6w8DHf87hnPmDhFGlHefbKq2srq1vlDcrW9s7u3v2frWj4lRi0sYxi2UvQIowKkhbU81IL5EE8YCRbjC+nta7j0QqGosHPUmIz9FQ0IhipI01sKt1T1MWksy7QZyj/PTuZGDXnIYzE1wGt4AaKNQa2F9eGOOUE6ExQ0r1XSfRfoakppiRvOKliiQIj9GQ9A0KxInys9ntOTw2TgijWJonNJy5vycyxJWa8MB0cqRHarE2Nf+r9VMdXfoZFUmqicDzRVHKoI7hNAgYUkmwZhMDCEtqboV4hCTC2sRVMSG4i19ehs5ZwzV8f15rXhVxlMEhOAJ14IIL0AS3oAXaAIMn8AxewZuVWy/Wu/Uxby1ZxcwB+CPr8wcRvpPL</latexit>

�̃0 = �� J�1dJ
<latexit sha1_base64="qnapMw8QNdlI785Crf9VskJEYz0=">AAACCnicbZC7TsMwFIadcivlFmBkMbQIllZJF1iQKhhAnYpEL1ITKsdxW6t2EtkOUhVlZuFVWBhAiJUnYONtcNsM0PJLlj795xwdn9+LGJXKsr6N3NLyyupafr2wsbm1vWPu7rVkGAtMmjhkoeh4SBJGA9JUVDHSiQRB3GOk7Y2uJvX2AxGShsGdGkfE5WgQ0D7FSGmrZx6WHEWZTxLnGnGO0pOLGZTr90nZTv16qWcWrYo1FVwEO4MiyNTomV+OH+KYk0BhhqTs2lak3AQJRTEjacGJJYkQHqEB6WoMECfSTaanpPBYOz7sh0K/QMGp+3siQVzKMfd0J0dqKOdrE/O/WjdW/XM3oUEUKxLg2aJ+zKAK4SQX6FNBsGJjDQgLqv8K8RAJhJVOr6BDsOdPXoRWtWJrvq0Wa5dZHHlwAI7AKbDBGaiBG9AATYDBI3gGr+DNeDJejHfjY9aaM7KZffBHxucPVLyZXA==</latexit><latexit sha1_base64="qnapMw8QNdlI785Crf9VskJEYz0=">AAACCnicbZC7TsMwFIadcivlFmBkMbQIllZJF1iQKhhAnYpEL1ITKsdxW6t2EtkOUhVlZuFVWBhAiJUnYONtcNsM0PJLlj795xwdn9+LGJXKsr6N3NLyyupafr2wsbm1vWPu7rVkGAtMmjhkoeh4SBJGA9JUVDHSiQRB3GOk7Y2uJvX2AxGShsGdGkfE5WgQ0D7FSGmrZx6WHEWZTxLnGnGO0pOLGZTr90nZTv16qWcWrYo1FVwEO4MiyNTomV+OH+KYk0BhhqTs2lak3AQJRTEjacGJJYkQHqEB6WoMECfSTaanpPBYOz7sh0K/QMGp+3siQVzKMfd0J0dqKOdrE/O/WjdW/XM3oUEUKxLg2aJ+zKAK4SQX6FNBsGJjDQgLqv8K8RAJhJVOr6BDsOdPXoRWtWJrvq0Wa5dZHHlwAI7AKbDBGaiBG9AATYDBI3gGr+DNeDJejHfjY9aaM7KZffBHxucPVLyZXA==</latexit><latexit sha1_base64="qnapMw8QNdlI785Crf9VskJEYz0=">AAACCnicbZC7TsMwFIadcivlFmBkMbQIllZJF1iQKhhAnYpEL1ITKsdxW6t2EtkOUhVlZuFVWBhAiJUnYONtcNsM0PJLlj795xwdn9+LGJXKsr6N3NLyyupafr2wsbm1vWPu7rVkGAtMmjhkoeh4SBJGA9JUVDHSiQRB3GOk7Y2uJvX2AxGShsGdGkfE5WgQ0D7FSGmrZx6WHEWZTxLnGnGO0pOLGZTr90nZTv16qWcWrYo1FVwEO4MiyNTomV+OH+KYk0BhhqTs2lak3AQJRTEjacGJJYkQHqEB6WoMECfSTaanpPBYOz7sh0K/QMGp+3siQVzKMfd0J0dqKOdrE/O/WjdW/XM3oUEUKxLg2aJ+zKAK4SQX6FNBsGJjDQgLqv8K8RAJhJVOr6BDsOdPXoRWtWJrvq0Wa5dZHHlwAI7AKbDBGaiBG9AATYDBI3gGr+DNeDJejHfjY9aaM7KZffBHxucPVLyZXA==</latexit><latexit sha1_base64="qnapMw8QNdlI785Crf9VskJEYz0=">AAACCnicbZC7TsMwFIadcivlFmBkMbQIllZJF1iQKhhAnYpEL1ITKsdxW6t2EtkOUhVlZuFVWBhAiJUnYONtcNsM0PJLlj795xwdn9+LGJXKsr6N3NLyyupafr2wsbm1vWPu7rVkGAtMmjhkoeh4SBJGA9JUVDHSiQRB3GOk7Y2uJvX2AxGShsGdGkfE5WgQ0D7FSGmrZx6WHEWZTxLnGnGO0pOLGZTr90nZTv16qWcWrYo1FVwEO4MiyNTomV+OH+KYk0BhhqTs2lak3AQJRTEjacGJJYkQHqEB6WoMECfSTaanpPBYOz7sh0K/QMGp+3siQVzKMfd0J0dqKOdrE/O/WjdW/XM3oUEUKxLg2aJ+zKAK4SQX6FNBsGJjDQgLqv8K8RAJhJVOr6BDsOdPXoRWtWJrvq0Wa5dZHHlwAI7AKbDBGaiBG9AATYDBI3gGr+DNeDJejHfjY9aaM7KZffBHxucPVLyZXA==</latexit>

Finally,  the     which solve the RT-
equations may not solve the Riemann-
flat condition…     

�̃
<latexit sha1_base64="W17DwMOvG88+jrwSvZhPhrJ99y8=">AAAB9XicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosutBlBXuBzlgymUwbmmSG5IxShr6HGxeKuPVd3Pk2pu0stPWHwMd/zuGc/GEquAHX/XZKK6tr6xvlzcrW9s7uXnX/oG2STFPWoolIdDckhgmuWAs4CNZNNSMyFKwTjq6n9c4j04Yn6h7GKQskGSgec0rAWg8+cBGx3L8hUpJJv1pz6+5MeBm8AmqoULNf/fKjhGaSKaCCGNPz3BSCnGjgVLBJxc8MSwkdkQHrWVREMhPks6sn+MQ6EY4TbZ8CPHN/T+REGjOWoe2UBIZmsTY1/6v1Mogvg5yrNAOm6HxRnAkMCZ5GgCOuGQUxtkCo5vZWTIdEEwo2qIoNwVv88jK0z+qe5bvzWuOqiKOMjtAxOkUeukANdIuaqIUo0ugZvaI358l5cd6dj3lrySlmDtEfOZ8/w6aSqw==</latexit><latexit sha1_base64="W17DwMOvG88+jrwSvZhPhrJ99y8=">AAAB9XicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosutBlBXuBzlgymUwbmmSG5IxShr6HGxeKuPVd3Pk2pu0stPWHwMd/zuGc/GEquAHX/XZKK6tr6xvlzcrW9s7uXnX/oG2STFPWoolIdDckhgmuWAs4CNZNNSMyFKwTjq6n9c4j04Yn6h7GKQskGSgec0rAWg8+cBGx3L8hUpJJv1pz6+5MeBm8AmqoULNf/fKjhGaSKaCCGNPz3BSCnGjgVLBJxc8MSwkdkQHrWVREMhPks6sn+MQ6EY4TbZ8CPHN/T+REGjOWoe2UBIZmsTY1/6v1Mogvg5yrNAOm6HxRnAkMCZ5GgCOuGQUxtkCo5vZWTIdEEwo2qIoNwVv88jK0z+qe5bvzWuOqiKOMjtAxOkUeukANdIuaqIUo0ugZvaI358l5cd6dj3lrySlmDtEfOZ8/w6aSqw==</latexit><latexit sha1_base64="W17DwMOvG88+jrwSvZhPhrJ99y8=">AAAB9XicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosutBlBXuBzlgymUwbmmSG5IxShr6HGxeKuPVd3Pk2pu0stPWHwMd/zuGc/GEquAHX/XZKK6tr6xvlzcrW9s7uXnX/oG2STFPWoolIdDckhgmuWAs4CNZNNSMyFKwTjq6n9c4j04Yn6h7GKQskGSgec0rAWg8+cBGx3L8hUpJJv1pz6+5MeBm8AmqoULNf/fKjhGaSKaCCGNPz3BSCnGjgVLBJxc8MSwkdkQHrWVREMhPks6sn+MQ6EY4TbZ8CPHN/T+REGjOWoe2UBIZmsTY1/6v1Mogvg5yrNAOm6HxRnAkMCZ5GgCOuGQUxtkCo5vZWTIdEEwo2qIoNwVv88jK0z+qe5bvzWuOqiKOMjtAxOkUeukANdIuaqIUo0ugZvaI358l5cd6dj3lrySlmDtEfOZ8/w6aSqw==</latexit><latexit sha1_base64="W17DwMOvG88+jrwSvZhPhrJ99y8=">AAAB9XicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosutBlBXuBzlgymUwbmmSG5IxShr6HGxeKuPVd3Pk2pu0stPWHwMd/zuGc/GEquAHX/XZKK6tr6xvlzcrW9s7uXnX/oG2STFPWoolIdDckhgmuWAs4CNZNNSMyFKwTjq6n9c4j04Yn6h7GKQskGSgec0rAWg8+cBGx3L8hUpJJv1pz6+5MeBm8AmqoULNf/fKjhGaSKaCCGNPz3BSCnGjgVLBJxc8MSwkdkQHrWVREMhPks6sn+MQ6EY4TbZ8CPHN/T+REGjOWoe2UBIZmsTY1/6v1Mogvg5yrNAOm6HxRnAkMCZ5GgCOuGQUxtkCo5vZWTIdEEwo2qIoNwVv88jK0z+qe5bvzWuOqiKOMjtAxOkUeukANdIuaqIUo0ugZvaI358l5cd6dj3lrySlmDtEfOZ8/w6aSqw==</latexit>



Theorem:   If          solves the RT-equations, 
then             

(�̃, J)
<latexit sha1_base64="ebZ4xTx0bhaEUH9QDLGt6SrECuU=">AAAB+3icbZDLSsNAFIYn9VbrLdalm8EiVJCSiKDLogvFVQV7gSaUyWTSDp2ZhJmJWEJexY0LRdz6Iu58G6dtFtr6w8DHf87hnPmDhFGlHefbKq2srq1vlDcrW9s7u3v2frWj4lRi0sYxi2UvQIowKkhbU81IL5EE8YCRbjC+nta7j0QqGosHPUmIz9FQ0IhipI01sKt1T1MWksy7QZyj/PTuZGDXnIYzE1wGt4AaKNQa2F9eGOOUE6ExQ0r1XSfRfoakppiRvOKliiQIj9GQ9A0KxInys9ntOTw2TgijWJonNJy5vycyxJWa8MB0cqRHarE2Nf+r9VMdXfoZFUmqicDzRVHKoI7hNAgYUkmwZhMDCEtqboV4hCTC2sRVMSG4i19ehs5ZwzV8f15rXhVxlMEhOAJ14IIL0AS3oAXaAIMn8AxewZuVWy/Wu/Uxby1ZxcwB+CPr8wcRvpPL</latexit><latexit sha1_base64="ebZ4xTx0bhaEUH9QDLGt6SrECuU=">AAAB+3icbZDLSsNAFIYn9VbrLdalm8EiVJCSiKDLogvFVQV7gSaUyWTSDp2ZhJmJWEJexY0LRdz6Iu58G6dtFtr6w8DHf87hnPmDhFGlHefbKq2srq1vlDcrW9s7u3v2frWj4lRi0sYxi2UvQIowKkhbU81IL5EE8YCRbjC+nta7j0QqGosHPUmIz9FQ0IhipI01sKt1T1MWksy7QZyj/PTuZGDXnIYzE1wGt4AaKNQa2F9eGOOUE6ExQ0r1XSfRfoakppiRvOKliiQIj9GQ9A0KxInys9ntOTw2TgijWJonNJy5vycyxJWa8MB0cqRHarE2Nf+r9VMdXfoZFUmqicDzRVHKoI7hNAgYUkmwZhMDCEtqboV4hCTC2sRVMSG4i19ehs5ZwzV8f15rXhVxlMEhOAJ14IIL0AS3oAXaAIMn8AxewZuVWy/Wu/Uxby1ZxcwB+CPr8wcRvpPL</latexit><latexit sha1_base64="ebZ4xTx0bhaEUH9QDLGt6SrECuU=">AAAB+3icbZDLSsNAFIYn9VbrLdalm8EiVJCSiKDLogvFVQV7gSaUyWTSDp2ZhJmJWEJexY0LRdz6Iu58G6dtFtr6w8DHf87hnPmDhFGlHefbKq2srq1vlDcrW9s7u3v2frWj4lRi0sYxi2UvQIowKkhbU81IL5EE8YCRbjC+nta7j0QqGosHPUmIz9FQ0IhipI01sKt1T1MWksy7QZyj/PTuZGDXnIYzE1wGt4AaKNQa2F9eGOOUE6ExQ0r1XSfRfoakppiRvOKliiQIj9GQ9A0KxInys9ntOTw2TgijWJonNJy5vycyxJWa8MB0cqRHarE2Nf+r9VMdXfoZFUmqicDzRVHKoI7hNAgYUkmwZhMDCEtqboV4hCTC2sRVMSG4i19ehs5ZwzV8f15rXhVxlMEhOAJ14IIL0AS3oAXaAIMn8AxewZuVWy/Wu/Uxby1ZxcwB+CPr8wcRvpPL</latexit><latexit sha1_base64="ebZ4xTx0bhaEUH9QDLGt6SrECuU=">AAAB+3icbZDLSsNAFIYn9VbrLdalm8EiVJCSiKDLogvFVQV7gSaUyWTSDp2ZhJmJWEJexY0LRdz6Iu58G6dtFtr6w8DHf87hnPmDhFGlHefbKq2srq1vlDcrW9s7u3v2frWj4lRi0sYxi2UvQIowKkhbU81IL5EE8YCRbjC+nta7j0QqGosHPUmIz9FQ0IhipI01sKt1T1MWksy7QZyj/PTuZGDXnIYzE1wGt4AaKNQa2F9eGOOUE6ExQ0r1XSfRfoakppiRvOKliiQIj9GQ9A0KxInys9ntOTw2TgijWJonNJy5vycyxJWa8MB0cqRHarE2Nf+r9VMdXfoZFUmqicDzRVHKoI7hNAgYUkmwZhMDCEtqboV4hCTC2sRVMSG4i19ehs5ZwzV8f15rXhVxlMEhOAJ14IIL0AS3oAXaAIMn8AxewZuVWy/Wu/Uxby1ZxcwB+CPr8wcRvpPL</latexit>

�̃0 = �� J�1dJ
<latexit sha1_base64="qnapMw8QNdlI785Crf9VskJEYz0=">AAACCnicbZC7TsMwFIadcivlFmBkMbQIllZJF1iQKhhAnYpEL1ITKsdxW6t2EtkOUhVlZuFVWBhAiJUnYONtcNsM0PJLlj795xwdn9+LGJXKsr6N3NLyyupafr2wsbm1vWPu7rVkGAtMmjhkoeh4SBJGA9JUVDHSiQRB3GOk7Y2uJvX2AxGShsGdGkfE5WgQ0D7FSGmrZx6WHEWZTxLnGnGO0pOLGZTr90nZTv16qWcWrYo1FVwEO4MiyNTomV+OH+KYk0BhhqTs2lak3AQJRTEjacGJJYkQHqEB6WoMECfSTaanpPBYOz7sh0K/QMGp+3siQVzKMfd0J0dqKOdrE/O/WjdW/XM3oUEUKxLg2aJ+zKAK4SQX6FNBsGJjDQgLqv8K8RAJhJVOr6BDsOdPXoRWtWJrvq0Wa5dZHHlwAI7AKbDBGaiBG9AATYDBI3gGr+DNeDJejHfjY9aaM7KZffBHxucPVLyZXA==</latexit><latexit sha1_base64="qnapMw8QNdlI785Crf9VskJEYz0=">AAACCnicbZC7TsMwFIadcivlFmBkMbQIllZJF1iQKhhAnYpEL1ITKsdxW6t2EtkOUhVlZuFVWBhAiJUnYONtcNsM0PJLlj795xwdn9+LGJXKsr6N3NLyyupafr2wsbm1vWPu7rVkGAtMmjhkoeh4SBJGA9JUVDHSiQRB3GOk7Y2uJvX2AxGShsGdGkfE5WgQ0D7FSGmrZx6WHEWZTxLnGnGO0pOLGZTr90nZTv16qWcWrYo1FVwEO4MiyNTomV+OH+KYk0BhhqTs2lak3AQJRTEjacGJJYkQHqEB6WoMECfSTaanpPBYOz7sh0K/QMGp+3siQVzKMfd0J0dqKOdrE/O/WjdW/XM3oUEUKxLg2aJ+zKAK4SQX6FNBsGJjDQgLqv8K8RAJhJVOr6BDsOdPXoRWtWJrvq0Wa5dZHHlwAI7AKbDBGaiBG9AATYDBI3gGr+DNeDJejHfjY9aaM7KZffBHxucPVLyZXA==</latexit><latexit sha1_base64="qnapMw8QNdlI785Crf9VskJEYz0=">AAACCnicbZC7TsMwFIadcivlFmBkMbQIllZJF1iQKhhAnYpEL1ITKsdxW6t2EtkOUhVlZuFVWBhAiJUnYONtcNsM0PJLlj795xwdn9+LGJXKsr6N3NLyyupafr2wsbm1vWPu7rVkGAtMmjhkoeh4SBJGA9JUVDHSiQRB3GOk7Y2uJvX2AxGShsGdGkfE5WgQ0D7FSGmrZx6WHEWZTxLnGnGO0pOLGZTr90nZTv16qWcWrYo1FVwEO4MiyNTomV+OH+KYk0BhhqTs2lak3AQJRTEjacGJJYkQHqEB6WoMECfSTaanpPBYOz7sh0K/QMGp+3siQVzKMfd0J0dqKOdrE/O/WjdW/XM3oUEUKxLg2aJ+zKAK4SQX6FNBsGJjDQgLqv8K8RAJhJVOr6BDsOdPXoRWtWJrvq0Wa5dZHHlwAI7AKbDBGaiBG9AATYDBI3gGr+DNeDJejHfjY9aaM7KZffBHxucPVLyZXA==</latexit><latexit sha1_base64="qnapMw8QNdlI785Crf9VskJEYz0=">AAACCnicbZC7TsMwFIadcivlFmBkMbQIllZJF1iQKhhAnYpEL1ITKsdxW6t2EtkOUhVlZuFVWBhAiJUnYONtcNsM0PJLlj795xwdn9+LGJXKsr6N3NLyyupafr2wsbm1vWPu7rVkGAtMmjhkoeh4SBJGA9JUVDHSiQRB3GOk7Y2uJvX2AxGShsGdGkfE5WgQ0D7FSGmrZx6WHEWZTxLnGnGO0pOLGZTr90nZTv16qWcWrYo1FVwEO4MiyNTomV+OH+KYk0BhhqTs2lak3AQJRTEjacGJJYkQHqEB6WoMECfSTaanpPBYOz7sh0K/QMGp+3siQVzKMfd0J0dqKOdrE/O/WjdW/XM3oUEUKxLg2aJ+zKAK4SQX6FNBsGJjDQgLqv8K8RAJhJVOr6BDsOdPXoRWtWJrvq0Wa5dZHHlwAI7AKbDBGaiBG9AATYDBI3gGr+DNeDJejHfjY9aaM7KZffBHxucPVLyZXA==</latexit>

Riem(�� �̃0) = 0
<latexit sha1_base64="ZXaxgSkCq553txd0hVgpeDJGlLg=">AAACCXicbZC7TsMwFIadcivlFmBksWgRZaBKusCCVMEAY0H0IjVR5binrVU7iWwHqYq6svAqLAwgxMobsPE2uJcBWn7J0uf/nCP7/EHMmdKO821llpZXVtey67mNza3tHXt3r66iRFKo0YhHshkQBZyFUNNMc2jGEogIODSCwdW43ngAqVgU3uthDL4gvZB1GSXaWG0bF+4YiKJ3TYQgp55mvAPp9DY6PrlwCm0775ScifAiuDPIo5mqbfvL60Q0ERBqyolSLdeJtZ8SqRnlMMp5iYKY0AHpQctgSAQoP51sMsJHxungbiTNCTWeuL8nUiKUGorAdAqi+2q+Njb/q7US3T33UxbGiYaQTh/qJhzrCI9jwR0mgWo+NECoZOavmPaJJFSb8HImBHd+5UWol0uu4dtyvnI5iyOLDtAhKiIXnaEKukFVVEMUPaJn9IrerCfrxXq3PqatGWs2s4/+yPr8AS4rmLQ=</latexit><latexit sha1_base64="ZXaxgSkCq553txd0hVgpeDJGlLg=">AAACCXicbZC7TsMwFIadcivlFmBksWgRZaBKusCCVMEAY0H0IjVR5binrVU7iWwHqYq6svAqLAwgxMobsPE2uJcBWn7J0uf/nCP7/EHMmdKO821llpZXVtey67mNza3tHXt3r66iRFKo0YhHshkQBZyFUNNMc2jGEogIODSCwdW43ngAqVgU3uthDL4gvZB1GSXaWG0bF+4YiKJ3TYQgp55mvAPp9DY6PrlwCm0775ScifAiuDPIo5mqbfvL60Q0ERBqyolSLdeJtZ8SqRnlMMp5iYKY0AHpQctgSAQoP51sMsJHxungbiTNCTWeuL8nUiKUGorAdAqi+2q+Njb/q7US3T33UxbGiYaQTh/qJhzrCI9jwR0mgWo+NECoZOavmPaJJFSb8HImBHd+5UWol0uu4dtyvnI5iyOLDtAhKiIXnaEKukFVVEMUPaJn9IrerCfrxXq3PqatGWs2s4/+yPr8AS4rmLQ=</latexit><latexit sha1_base64="ZXaxgSkCq553txd0hVgpeDJGlLg=">AAACCXicbZC7TsMwFIadcivlFmBksWgRZaBKusCCVMEAY0H0IjVR5binrVU7iWwHqYq6svAqLAwgxMobsPE2uJcBWn7J0uf/nCP7/EHMmdKO821llpZXVtey67mNza3tHXt3r66iRFKo0YhHshkQBZyFUNNMc2jGEogIODSCwdW43ngAqVgU3uthDL4gvZB1GSXaWG0bF+4YiKJ3TYQgp55mvAPp9DY6PrlwCm0775ScifAiuDPIo5mqbfvL60Q0ERBqyolSLdeJtZ8SqRnlMMp5iYKY0AHpQctgSAQoP51sMsJHxungbiTNCTWeuL8nUiKUGorAdAqi+2q+Njb/q7US3T33UxbGiYaQTh/qJhzrCI9jwR0mgWo+NECoZOavmPaJJFSb8HImBHd+5UWol0uu4dtyvnI5iyOLDtAhKiIXnaEKukFVVEMUPaJn9IrerCfrxXq3PqatGWs2s4/+yPr8AS4rmLQ=</latexit><latexit sha1_base64="ZXaxgSkCq553txd0hVgpeDJGlLg=">AAACCXicbZC7TsMwFIadcivlFmBksWgRZaBKusCCVMEAY0H0IjVR5binrVU7iWwHqYq6svAqLAwgxMobsPE2uJcBWn7J0uf/nCP7/EHMmdKO821llpZXVtey67mNza3tHXt3r66iRFKo0YhHshkQBZyFUNNMc2jGEogIODSCwdW43ngAqVgU3uthDL4gvZB1GSXaWG0bF+4YiKJ3TYQgp55mvAPp9DY6PrlwCm0775ScifAiuDPIo5mqbfvL60Q0ERBqyolSLdeJtZ8SqRnlMMp5iYKY0AHpQctgSAQoP51sMsJHxungbiTNCTWeuL8nUiKUGorAdAqi+2q+Njb/q7US3T33UxbGiYaQTh/qJhzrCI9jwR0mgWo+NECoZOavmPaJJFSb8HImBHd+5UWol0uu4dtyvnI5iyOLDtAhKiIXnaEKukFVVEMUPaJn9IrerCfrxXq3PqatGWs2s4/+yPr8AS4rmLQ=</latexit>

is Riemann-flat…    

Finally,  the     which solve the RT-
equations may not solve the Riemann-
flat condition…     

�̃
<latexit sha1_base64="W17DwMOvG88+jrwSvZhPhrJ99y8=">AAAB9XicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosutBlBXuBzlgymUwbmmSG5IxShr6HGxeKuPVd3Pk2pu0stPWHwMd/zuGc/GEquAHX/XZKK6tr6xvlzcrW9s7uXnX/oG2STFPWoolIdDckhgmuWAs4CNZNNSMyFKwTjq6n9c4j04Yn6h7GKQskGSgec0rAWg8+cBGx3L8hUpJJv1pz6+5MeBm8AmqoULNf/fKjhGaSKaCCGNPz3BSCnGjgVLBJxc8MSwkdkQHrWVREMhPks6sn+MQ6EY4TbZ8CPHN/T+REGjOWoe2UBIZmsTY1/6v1Mogvg5yrNAOm6HxRnAkMCZ5GgCOuGQUxtkCo5vZWTIdEEwo2qIoNwVv88jK0z+qe5bvzWuOqiKOMjtAxOkUeukANdIuaqIUo0ugZvaI358l5cd6dj3lrySlmDtEfOZ8/w6aSqw==</latexit><latexit sha1_base64="W17DwMOvG88+jrwSvZhPhrJ99y8=">AAAB9XicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosutBlBXuBzlgymUwbmmSG5IxShr6HGxeKuPVd3Pk2pu0stPWHwMd/zuGc/GEquAHX/XZKK6tr6xvlzcrW9s7uXnX/oG2STFPWoolIdDckhgmuWAs4CNZNNSMyFKwTjq6n9c4j04Yn6h7GKQskGSgec0rAWg8+cBGx3L8hUpJJv1pz6+5MeBm8AmqoULNf/fKjhGaSKaCCGNPz3BSCnGjgVLBJxc8MSwkdkQHrWVREMhPks6sn+MQ6EY4TbZ8CPHN/T+REGjOWoe2UBIZmsTY1/6v1Mogvg5yrNAOm6HxRnAkMCZ5GgCOuGQUxtkCo5vZWTIdEEwo2qIoNwVv88jK0z+qe5bvzWuOqiKOMjtAxOkUeukANdIuaqIUo0ugZvaI358l5cd6dj3lrySlmDtEfOZ8/w6aSqw==</latexit><latexit sha1_base64="W17DwMOvG88+jrwSvZhPhrJ99y8=">AAAB9XicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosutBlBXuBzlgymUwbmmSG5IxShr6HGxeKuPVd3Pk2pu0stPWHwMd/zuGc/GEquAHX/XZKK6tr6xvlzcrW9s7uXnX/oG2STFPWoolIdDckhgmuWAs4CNZNNSMyFKwTjq6n9c4j04Yn6h7GKQskGSgec0rAWg8+cBGx3L8hUpJJv1pz6+5MeBm8AmqoULNf/fKjhGaSKaCCGNPz3BSCnGjgVLBJxc8MSwkdkQHrWVREMhPks6sn+MQ6EY4TbZ8CPHN/T+REGjOWoe2UBIZmsTY1/6v1Mogvg5yrNAOm6HxRnAkMCZ5GgCOuGQUxtkCo5vZWTIdEEwo2qIoNwVv88jK0z+qe5bvzWuOqiKOMjtAxOkUeukANdIuaqIUo0ugZvaI358l5cd6dj3lrySlmDtEfOZ8/w6aSqw==</latexit><latexit sha1_base64="W17DwMOvG88+jrwSvZhPhrJ99y8=">AAAB9XicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosutBlBXuBzlgymUwbmmSG5IxShr6HGxeKuPVd3Pk2pu0stPWHwMd/zuGc/GEquAHX/XZKK6tr6xvlzcrW9s7uXnX/oG2STFPWoolIdDckhgmuWAs4CNZNNSMyFKwTjq6n9c4j04Yn6h7GKQskGSgec0rAWg8+cBGx3L8hUpJJv1pz6+5MeBm8AmqoULNf/fKjhGaSKaCCGNPz3BSCnGjgVLBJxc8MSwkdkQHrWVREMhPks6sn+MQ6EY4TbZ8CPHN/T+REGjOWoe2UBIZmsTY1/6v1Mogvg5yrNAOm6HxRnAkMCZ5GgCOuGQUxtkCo5vZWTIdEEwo2qIoNwVv88jK0z+qe5bvzWuOqiKOMjtAxOkUeukANdIuaqIUo0ugZvaI358l5cd6dj3lrySlmDtEfOZ8/w6aSqw==</latexit>



Theorem:   If          solves the RT-equations, 
then             

(�̃, J)
<latexit sha1_base64="ebZ4xTx0bhaEUH9QDLGt6SrECuU=">AAAB+3icbZDLSsNAFIYn9VbrLdalm8EiVJCSiKDLogvFVQV7gSaUyWTSDp2ZhJmJWEJexY0LRdz6Iu58G6dtFtr6w8DHf87hnPmDhFGlHefbKq2srq1vlDcrW9s7u3v2frWj4lRi0sYxi2UvQIowKkhbU81IL5EE8YCRbjC+nta7j0QqGosHPUmIz9FQ0IhipI01sKt1T1MWksy7QZyj/PTuZGDXnIYzE1wGt4AaKNQa2F9eGOOUE6ExQ0r1XSfRfoakppiRvOKliiQIj9GQ9A0KxInys9ntOTw2TgijWJonNJy5vycyxJWa8MB0cqRHarE2Nf+r9VMdXfoZFUmqicDzRVHKoI7hNAgYUkmwZhMDCEtqboV4hCTC2sRVMSG4i19ehs5ZwzV8f15rXhVxlMEhOAJ14IIL0AS3oAXaAIMn8AxewZuVWy/Wu/Uxby1ZxcwB+CPr8wcRvpPL</latexit><latexit sha1_base64="ebZ4xTx0bhaEUH9QDLGt6SrECuU=">AAAB+3icbZDLSsNAFIYn9VbrLdalm8EiVJCSiKDLogvFVQV7gSaUyWTSDp2ZhJmJWEJexY0LRdz6Iu58G6dtFtr6w8DHf87hnPmDhFGlHefbKq2srq1vlDcrW9s7u3v2frWj4lRi0sYxi2UvQIowKkhbU81IL5EE8YCRbjC+nta7j0QqGosHPUmIz9FQ0IhipI01sKt1T1MWksy7QZyj/PTuZGDXnIYzE1wGt4AaKNQa2F9eGOOUE6ExQ0r1XSfRfoakppiRvOKliiQIj9GQ9A0KxInys9ntOTw2TgijWJonNJy5vycyxJWa8MB0cqRHarE2Nf+r9VMdXfoZFUmqicDzRVHKoI7hNAgYUkmwZhMDCEtqboV4hCTC2sRVMSG4i19ehs5ZwzV8f15rXhVxlMEhOAJ14IIL0AS3oAXaAIMn8AxewZuVWy/Wu/Uxby1ZxcwB+CPr8wcRvpPL</latexit><latexit sha1_base64="ebZ4xTx0bhaEUH9QDLGt6SrECuU=">AAAB+3icbZDLSsNAFIYn9VbrLdalm8EiVJCSiKDLogvFVQV7gSaUyWTSDp2ZhJmJWEJexY0LRdz6Iu58G6dtFtr6w8DHf87hnPmDhFGlHefbKq2srq1vlDcrW9s7u3v2frWj4lRi0sYxi2UvQIowKkhbU81IL5EE8YCRbjC+nta7j0QqGosHPUmIz9FQ0IhipI01sKt1T1MWksy7QZyj/PTuZGDXnIYzE1wGt4AaKNQa2F9eGOOUE6ExQ0r1XSfRfoakppiRvOKliiQIj9GQ9A0KxInys9ntOTw2TgijWJonNJy5vycyxJWa8MB0cqRHarE2Nf+r9VMdXfoZFUmqicDzRVHKoI7hNAgYUkmwZhMDCEtqboV4hCTC2sRVMSG4i19ehs5ZwzV8f15rXhVxlMEhOAJ14IIL0AS3oAXaAIMn8AxewZuVWy/Wu/Uxby1ZxcwB+CPr8wcRvpPL</latexit><latexit sha1_base64="ebZ4xTx0bhaEUH9QDLGt6SrECuU=">AAAB+3icbZDLSsNAFIYn9VbrLdalm8EiVJCSiKDLogvFVQV7gSaUyWTSDp2ZhJmJWEJexY0LRdz6Iu58G6dtFtr6w8DHf87hnPmDhFGlHefbKq2srq1vlDcrW9s7u3v2frWj4lRi0sYxi2UvQIowKkhbU81IL5EE8YCRbjC+nta7j0QqGosHPUmIz9FQ0IhipI01sKt1T1MWksy7QZyj/PTuZGDXnIYzE1wGt4AaKNQa2F9eGOOUE6ExQ0r1XSfRfoakppiRvOKliiQIj9GQ9A0KxInys9ntOTw2TgijWJonNJy5vycyxJWa8MB0cqRHarE2Nf+r9VMdXfoZFUmqicDzRVHKoI7hNAgYUkmwZhMDCEtqboV4hCTC2sRVMSG4i19ehs5ZwzV8f15rXhVxlMEhOAJ14IIL0AS3oAXaAIMn8AxewZuVWy/Wu/Uxby1ZxcwB+CPr8wcRvpPL</latexit>

�̃0 = �� J�1dJ
<latexit sha1_base64="qnapMw8QNdlI785Crf9VskJEYz0=">AAACCnicbZC7TsMwFIadcivlFmBkMbQIllZJF1iQKhhAnYpEL1ITKsdxW6t2EtkOUhVlZuFVWBhAiJUnYONtcNsM0PJLlj795xwdn9+LGJXKsr6N3NLyyupafr2wsbm1vWPu7rVkGAtMmjhkoeh4SBJGA9JUVDHSiQRB3GOk7Y2uJvX2AxGShsGdGkfE5WgQ0D7FSGmrZx6WHEWZTxLnGnGO0pOLGZTr90nZTv16qWcWrYo1FVwEO4MiyNTomV+OH+KYk0BhhqTs2lak3AQJRTEjacGJJYkQHqEB6WoMECfSTaanpPBYOz7sh0K/QMGp+3siQVzKMfd0J0dqKOdrE/O/WjdW/XM3oUEUKxLg2aJ+zKAK4SQX6FNBsGJjDQgLqv8K8RAJhJVOr6BDsOdPXoRWtWJrvq0Wa5dZHHlwAI7AKbDBGaiBG9AATYDBI3gGr+DNeDJejHfjY9aaM7KZffBHxucPVLyZXA==</latexit><latexit sha1_base64="qnapMw8QNdlI785Crf9VskJEYz0=">AAACCnicbZC7TsMwFIadcivlFmBkMbQIllZJF1iQKhhAnYpEL1ITKsdxW6t2EtkOUhVlZuFVWBhAiJUnYONtcNsM0PJLlj795xwdn9+LGJXKsr6N3NLyyupafr2wsbm1vWPu7rVkGAtMmjhkoeh4SBJGA9JUVDHSiQRB3GOk7Y2uJvX2AxGShsGdGkfE5WgQ0D7FSGmrZx6WHEWZTxLnGnGO0pOLGZTr90nZTv16qWcWrYo1FVwEO4MiyNTomV+OH+KYk0BhhqTs2lak3AQJRTEjacGJJYkQHqEB6WoMECfSTaanpPBYOz7sh0K/QMGp+3siQVzKMfd0J0dqKOdrE/O/WjdW/XM3oUEUKxLg2aJ+zKAK4SQX6FNBsGJjDQgLqv8K8RAJhJVOr6BDsOdPXoRWtWJrvq0Wa5dZHHlwAI7AKbDBGaiBG9AATYDBI3gGr+DNeDJejHfjY9aaM7KZffBHxucPVLyZXA==</latexit><latexit sha1_base64="qnapMw8QNdlI785Crf9VskJEYz0=">AAACCnicbZC7TsMwFIadcivlFmBkMbQIllZJF1iQKhhAnYpEL1ITKsdxW6t2EtkOUhVlZuFVWBhAiJUnYONtcNsM0PJLlj795xwdn9+LGJXKsr6N3NLyyupafr2wsbm1vWPu7rVkGAtMmjhkoeh4SBJGA9JUVDHSiQRB3GOk7Y2uJvX2AxGShsGdGkfE5WgQ0D7FSGmrZx6WHEWZTxLnGnGO0pOLGZTr90nZTv16qWcWrYo1FVwEO4MiyNTomV+OH+KYk0BhhqTs2lak3AQJRTEjacGJJYkQHqEB6WoMECfSTaanpPBYOz7sh0K/QMGp+3siQVzKMfd0J0dqKOdrE/O/WjdW/XM3oUEUKxLg2aJ+zKAK4SQX6FNBsGJjDQgLqv8K8RAJhJVOr6BDsOdPXoRWtWJrvq0Wa5dZHHlwAI7AKbDBGaiBG9AATYDBI3gGr+DNeDJejHfjY9aaM7KZffBHxucPVLyZXA==</latexit><latexit sha1_base64="qnapMw8QNdlI785Crf9VskJEYz0=">AAACCnicbZC7TsMwFIadcivlFmBkMbQIllZJF1iQKhhAnYpEL1ITKsdxW6t2EtkOUhVlZuFVWBhAiJUnYONtcNsM0PJLlj795xwdn9+LGJXKsr6N3NLyyupafr2wsbm1vWPu7rVkGAtMmjhkoeh4SBJGA9JUVDHSiQRB3GOk7Y2uJvX2AxGShsGdGkfE5WgQ0D7FSGmrZx6WHEWZTxLnGnGO0pOLGZTr90nZTv16qWcWrYo1FVwEO4MiyNTomV+OH+KYk0BhhqTs2lak3AQJRTEjacGJJYkQHqEB6WoMECfSTaanpPBYOz7sh0K/QMGp+3siQVzKMfd0J0dqKOdrE/O/WjdW/XM3oUEUKxLg2aJ+zKAK4SQX6FNBsGJjDQgLqv8K8RAJhJVOr6BDsOdPXoRWtWJrvq0Wa5dZHHlwAI7AKbDBGaiBG9AATYDBI3gGr+DNeDJejHfjY9aaM7KZffBHxucPVLyZXA==</latexit>

Riem(�� �̃0) = 0
<latexit sha1_base64="ZXaxgSkCq553txd0hVgpeDJGlLg=">AAACCXicbZC7TsMwFIadcivlFmBksWgRZaBKusCCVMEAY0H0IjVR5binrVU7iWwHqYq6svAqLAwgxMobsPE2uJcBWn7J0uf/nCP7/EHMmdKO821llpZXVtey67mNza3tHXt3r66iRFKo0YhHshkQBZyFUNNMc2jGEogIODSCwdW43ngAqVgU3uthDL4gvZB1GSXaWG0bF+4YiKJ3TYQgp55mvAPp9DY6PrlwCm0775ScifAiuDPIo5mqbfvL60Q0ERBqyolSLdeJtZ8SqRnlMMp5iYKY0AHpQctgSAQoP51sMsJHxungbiTNCTWeuL8nUiKUGorAdAqi+2q+Njb/q7US3T33UxbGiYaQTh/qJhzrCI9jwR0mgWo+NECoZOavmPaJJFSb8HImBHd+5UWol0uu4dtyvnI5iyOLDtAhKiIXnaEKukFVVEMUPaJn9IrerCfrxXq3PqatGWs2s4/+yPr8AS4rmLQ=</latexit><latexit sha1_base64="ZXaxgSkCq553txd0hVgpeDJGlLg=">AAACCXicbZC7TsMwFIadcivlFmBksWgRZaBKusCCVMEAY0H0IjVR5binrVU7iWwHqYq6svAqLAwgxMobsPE2uJcBWn7J0uf/nCP7/EHMmdKO821llpZXVtey67mNza3tHXt3r66iRFKo0YhHshkQBZyFUNNMc2jGEogIODSCwdW43ngAqVgU3uthDL4gvZB1GSXaWG0bF+4YiKJ3TYQgp55mvAPp9DY6PrlwCm0775ScifAiuDPIo5mqbfvL60Q0ERBqyolSLdeJtZ8SqRnlMMp5iYKY0AHpQctgSAQoP51sMsJHxungbiTNCTWeuL8nUiKUGorAdAqi+2q+Njb/q7US3T33UxbGiYaQTh/qJhzrCI9jwR0mgWo+NECoZOavmPaJJFSb8HImBHd+5UWol0uu4dtyvnI5iyOLDtAhKiIXnaEKukFVVEMUPaJn9IrerCfrxXq3PqatGWs2s4/+yPr8AS4rmLQ=</latexit><latexit sha1_base64="ZXaxgSkCq553txd0hVgpeDJGlLg=">AAACCXicbZC7TsMwFIadcivlFmBksWgRZaBKusCCVMEAY0H0IjVR5binrVU7iWwHqYq6svAqLAwgxMobsPE2uJcBWn7J0uf/nCP7/EHMmdKO821llpZXVtey67mNza3tHXt3r66iRFKo0YhHshkQBZyFUNNMc2jGEogIODSCwdW43ngAqVgU3uthDL4gvZB1GSXaWG0bF+4YiKJ3TYQgp55mvAPp9DY6PrlwCm0775ScifAiuDPIo5mqbfvL60Q0ERBqyolSLdeJtZ8SqRnlMMp5iYKY0AHpQctgSAQoP51sMsJHxungbiTNCTWeuL8nUiKUGorAdAqi+2q+Njb/q7US3T33UxbGiYaQTh/qJhzrCI9jwR0mgWo+NECoZOavmPaJJFSb8HImBHd+5UWol0uu4dtyvnI5iyOLDtAhKiIXnaEKukFVVEMUPaJn9IrerCfrxXq3PqatGWs2s4/+yPr8AS4rmLQ=</latexit><latexit sha1_base64="ZXaxgSkCq553txd0hVgpeDJGlLg=">AAACCXicbZC7TsMwFIadcivlFmBksWgRZaBKusCCVMEAY0H0IjVR5binrVU7iWwHqYq6svAqLAwgxMobsPE2uJcBWn7J0uf/nCP7/EHMmdKO821llpZXVtey67mNza3tHXt3r66iRFKo0YhHshkQBZyFUNNMc2jGEogIODSCwdW43ngAqVgU3uthDL4gvZB1GSXaWG0bF+4YiKJ3TYQgp55mvAPp9DY6PrlwCm0775ScifAiuDPIo5mqbfvL60Q0ERBqyolSLdeJtZ8SqRnlMMp5iYKY0AHpQctgSAQoP51sMsJHxungbiTNCTWeuL8nUiKUGorAdAqi+2q+Njb/q7US3T33UxbGiYaQTh/qJhzrCI9jwR0mgWo+NECoZOavmPaJJFSb8HImBHd+5UWol0uu4dtyvnI5iyOLDtAhKiIXnaEKukFVVEMUPaJn9IrerCfrxXq3PqatGWs2s4/+yPr8AS4rmLQ=</latexit>

And…     has the same regularity as        �̃0
<latexit sha1_base64="N1lJRH/vQ3MZgnbl3s9QBsDHS54=">AAAB+HicbZDLSgMxFIbPeK310qpLN8EiuiozIuiy6EKXFewFOkPJZDJtaJIZkoxQhz6JGxeKuPVR3Pk2pu0stPWHwMd/zuGc/GHKmTau++2srK6tb2yWtsrbO7t7ler+QVsnmSK0RRKeqG6INeVM0pZhhtNuqigWIaedcHQzrXceqdIskQ9mnNJA4IFkMSPYWKtfrfiG8Yjm/i0WAk9O+9WaW3dnQsvgFVCDQs1+9cuPEpIJKg3hWOue56YmyLEyjHA6KfuZpikmIzygPYsSC6qDfHb4BJ1YJ0JxouyTBs3c3xM5FlqPRWg7BTZDvVibmv/VepmJr4KcyTQzVJL5ojjjyCRomgKKmKLE8LEFTBSztyIyxAoTY7Mq2xC8xS8vQ/u87lm+v6g1ros4SnAEx3AGHlxCA+6gCS0gkMEzvMKb8+S8OO/Ox7x1xSlmDuGPnM8foSmTDQ==</latexit><latexit sha1_base64="N1lJRH/vQ3MZgnbl3s9QBsDHS54=">AAAB+HicbZDLSgMxFIbPeK310qpLN8EiuiozIuiy6EKXFewFOkPJZDJtaJIZkoxQhz6JGxeKuPVR3Pk2pu0stPWHwMd/zuGc/GHKmTau++2srK6tb2yWtsrbO7t7ler+QVsnmSK0RRKeqG6INeVM0pZhhtNuqigWIaedcHQzrXceqdIskQ9mnNJA4IFkMSPYWKtfrfiG8Yjm/i0WAk9O+9WaW3dnQsvgFVCDQs1+9cuPEpIJKg3hWOue56YmyLEyjHA6KfuZpikmIzygPYsSC6qDfHb4BJ1YJ0JxouyTBs3c3xM5FlqPRWg7BTZDvVibmv/VepmJr4KcyTQzVJL5ojjjyCRomgKKmKLE8LEFTBSztyIyxAoTY7Mq2xC8xS8vQ/u87lm+v6g1ros4SnAEx3AGHlxCA+6gCS0gkMEzvMKb8+S8OO/Ox7x1xSlmDuGPnM8foSmTDQ==</latexit><latexit sha1_base64="N1lJRH/vQ3MZgnbl3s9QBsDHS54=">AAAB+HicbZDLSgMxFIbPeK310qpLN8EiuiozIuiy6EKXFewFOkPJZDJtaJIZkoxQhz6JGxeKuPVR3Pk2pu0stPWHwMd/zuGc/GHKmTau++2srK6tb2yWtsrbO7t7ler+QVsnmSK0RRKeqG6INeVM0pZhhtNuqigWIaedcHQzrXceqdIskQ9mnNJA4IFkMSPYWKtfrfiG8Yjm/i0WAk9O+9WaW3dnQsvgFVCDQs1+9cuPEpIJKg3hWOue56YmyLEyjHA6KfuZpikmIzygPYsSC6qDfHb4BJ1YJ0JxouyTBs3c3xM5FlqPRWg7BTZDvVibmv/VepmJr4KcyTQzVJL5ojjjyCRomgKKmKLE8LEFTBSztyIyxAoTY7Mq2xC8xS8vQ/u87lm+v6g1ros4SnAEx3AGHlxCA+6gCS0gkMEzvMKb8+S8OO/Ox7x1xSlmDuGPnM8foSmTDQ==</latexit><latexit sha1_base64="N1lJRH/vQ3MZgnbl3s9QBsDHS54=">AAAB+HicbZDLSgMxFIbPeK310qpLN8EiuiozIuiy6EKXFewFOkPJZDJtaJIZkoxQhz6JGxeKuPVR3Pk2pu0stPWHwMd/zuGc/GHKmTau++2srK6tb2yWtsrbO7t7ler+QVsnmSK0RRKeqG6INeVM0pZhhtNuqigWIaedcHQzrXceqdIskQ9mnNJA4IFkMSPYWKtfrfiG8Yjm/i0WAk9O+9WaW3dnQsvgFVCDQs1+9cuPEpIJKg3hWOue56YmyLEyjHA6KfuZpikmIzygPYsSC6qDfHb4BJ1YJ0JxouyTBs3c3xM5FlqPRWg7BTZDvVibmv/VepmJr4KcyTQzVJL5ojjjyCRomgKKmKLE8LEFTBSztyIyxAoTY7Mq2xC8xS8vQ/u87lm+v6g1ros4SnAEx3AGHlxCA+6gCS0gkMEzvMKb8+S8OO/Ox7x1xSlmDuGPnM8foSmTDQ==</latexit>

�
<latexit sha1_base64="jYJFH8dhHGGV5CY0yjNCYsU6z5c=">AAAB7XicbZBNSwMxEIZn/az1q+rRS7AInsquCHosetBjBfsB7VJm02wbm2SXJCuU0v/gxYMiXv0/3vw3pu0etPWFwMM7M2TmjVLBjfX9b29ldW19Y7OwVdze2d3bLx0cNkySacrqNBGJbkVomOCK1S23grVSzVBGgjWj4c203nxi2vBEPdhRykKJfcVjTtE6q9G5RSmxWyr7FX8msgxBDmXIVeuWvjq9hGaSKUsFGtMO/NSGY9SWU8EmxU5mWIp0iH3WdqhQMhOOZ9tOyKlzeiROtHvKkpn7e2KM0piRjFynRDswi7Wp+V+tndn4KhxzlWaWKTr/KM4EsQmZnk56XDNqxcgBUs3droQOUCO1LqCiCyFYPHkZGueVwPH9Rbl6ncdRgGM4gTMI4BKqcAc1qAOFR3iGV3jzEu/Fe/c+5q0rXj5zBH/kff4AVe2O9Q==</latexit><latexit sha1_base64="jYJFH8dhHGGV5CY0yjNCYsU6z5c=">AAAB7XicbZBNSwMxEIZn/az1q+rRS7AInsquCHosetBjBfsB7VJm02wbm2SXJCuU0v/gxYMiXv0/3vw3pu0etPWFwMM7M2TmjVLBjfX9b29ldW19Y7OwVdze2d3bLx0cNkySacrqNBGJbkVomOCK1S23grVSzVBGgjWj4c203nxi2vBEPdhRykKJfcVjTtE6q9G5RSmxWyr7FX8msgxBDmXIVeuWvjq9hGaSKUsFGtMO/NSGY9SWU8EmxU5mWIp0iH3WdqhQMhOOZ9tOyKlzeiROtHvKkpn7e2KM0piRjFynRDswi7Wp+V+tndn4KhxzlWaWKTr/KM4EsQmZnk56XDNqxcgBUs3droQOUCO1LqCiCyFYPHkZGueVwPH9Rbl6ncdRgGM4gTMI4BKqcAc1qAOFR3iGV3jzEu/Fe/c+5q0rXj5zBH/kff4AVe2O9Q==</latexit><latexit sha1_base64="jYJFH8dhHGGV5CY0yjNCYsU6z5c=">AAAB7XicbZBNSwMxEIZn/az1q+rRS7AInsquCHosetBjBfsB7VJm02wbm2SXJCuU0v/gxYMiXv0/3vw3pu0etPWFwMM7M2TmjVLBjfX9b29ldW19Y7OwVdze2d3bLx0cNkySacrqNBGJbkVomOCK1S23grVSzVBGgjWj4c203nxi2vBEPdhRykKJfcVjTtE6q9G5RSmxWyr7FX8msgxBDmXIVeuWvjq9hGaSKUsFGtMO/NSGY9SWU8EmxU5mWIp0iH3WdqhQMhOOZ9tOyKlzeiROtHvKkpn7e2KM0piRjFynRDswi7Wp+V+tndn4KhxzlWaWKTr/KM4EsQmZnk56XDNqxcgBUs3droQOUCO1LqCiCyFYPHkZGueVwPH9Rbl6ncdRgGM4gTMI4BKqcAc1qAOFR3iGV3jzEu/Fe/c+5q0rXj5zBH/kff4AVe2O9Q==</latexit><latexit sha1_base64="jYJFH8dhHGGV5CY0yjNCYsU6z5c=">AAAB7XicbZBNSwMxEIZn/az1q+rRS7AInsquCHosetBjBfsB7VJm02wbm2SXJCuU0v/gxYMiXv0/3vw3pu0etPWFwMM7M2TmjVLBjfX9b29ldW19Y7OwVdze2d3bLx0cNkySacrqNBGJbkVomOCK1S23grVSzVBGgjWj4c203nxi2vBEPdhRykKJfcVjTtE6q9G5RSmxWyr7FX8msgxBDmXIVeuWvjq9hGaSKUsFGtMO/NSGY9SWU8EmxU5mWIp0iH3WdqhQMhOOZ9tOyKlzeiROtHvKkpn7e2KM0piRjFynRDswi7Wp+V+tndn4KhxzlWaWKTr/KM4EsQmZnk56XDNqxcgBUs3droQOUCO1LqCiCyFYPHkZGueVwPH9Rbl6ncdRgGM4gTMI4BKqcAc1qAOFR3iGV3jzEu/Fe/c+5q0rXj5zBH/kff4AVe2O9Q==</latexit>

is Riemann-flat…    

Finally,  the     which solve the RT-
equations may not solve the Riemann-
flat condition…     

�̃
<latexit sha1_base64="W17DwMOvG88+jrwSvZhPhrJ99y8=">AAAB9XicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosutBlBXuBzlgymUwbmmSG5IxShr6HGxeKuPVd3Pk2pu0stPWHwMd/zuGc/GEquAHX/XZKK6tr6xvlzcrW9s7uXnX/oG2STFPWoolIdDckhgmuWAs4CNZNNSMyFKwTjq6n9c4j04Yn6h7GKQskGSgec0rAWg8+cBGx3L8hUpJJv1pz6+5MeBm8AmqoULNf/fKjhGaSKaCCGNPz3BSCnGjgVLBJxc8MSwkdkQHrWVREMhPks6sn+MQ6EY4TbZ8CPHN/T+REGjOWoe2UBIZmsTY1/6v1Mogvg5yrNAOm6HxRnAkMCZ5GgCOuGQUxtkCo5vZWTIdEEwo2qIoNwVv88jK0z+qe5bvzWuOqiKOMjtAxOkUeukANdIuaqIUo0ugZvaI358l5cd6dj3lrySlmDtEfOZ8/w6aSqw==</latexit><latexit sha1_base64="W17DwMOvG88+jrwSvZhPhrJ99y8=">AAAB9XicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosutBlBXuBzlgymUwbmmSG5IxShr6HGxeKuPVd3Pk2pu0stPWHwMd/zuGc/GEquAHX/XZKK6tr6xvlzcrW9s7uXnX/oG2STFPWoolIdDckhgmuWAs4CNZNNSMyFKwTjq6n9c4j04Yn6h7GKQskGSgec0rAWg8+cBGx3L8hUpJJv1pz6+5MeBm8AmqoULNf/fKjhGaSKaCCGNPz3BSCnGjgVLBJxc8MSwkdkQHrWVREMhPks6sn+MQ6EY4TbZ8CPHN/T+REGjOWoe2UBIZmsTY1/6v1Mogvg5yrNAOm6HxRnAkMCZ5GgCOuGQUxtkCo5vZWTIdEEwo2qIoNwVv88jK0z+qe5bvzWuOqiKOMjtAxOkUeukANdIuaqIUo0ugZvaI358l5cd6dj3lrySlmDtEfOZ8/w6aSqw==</latexit><latexit sha1_base64="W17DwMOvG88+jrwSvZhPhrJ99y8=">AAAB9XicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosutBlBXuBzlgymUwbmmSG5IxShr6HGxeKuPVd3Pk2pu0stPWHwMd/zuGc/GEquAHX/XZKK6tr6xvlzcrW9s7uXnX/oG2STFPWoolIdDckhgmuWAs4CNZNNSMyFKwTjq6n9c4j04Yn6h7GKQskGSgec0rAWg8+cBGx3L8hUpJJv1pz6+5MeBm8AmqoULNf/fKjhGaSKaCCGNPz3BSCnGjgVLBJxc8MSwkdkQHrWVREMhPks6sn+MQ6EY4TbZ8CPHN/T+REGjOWoe2UBIZmsTY1/6v1Mogvg5yrNAOm6HxRnAkMCZ5GgCOuGQUxtkCo5vZWTIdEEwo2qIoNwVv88jK0z+qe5bvzWuOqiKOMjtAxOkUeukANdIuaqIUo0ugZvaI358l5cd6dj3lrySlmDtEfOZ8/w6aSqw==</latexit><latexit sha1_base64="W17DwMOvG88+jrwSvZhPhrJ99y8=">AAAB9XicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosutBlBXuBzlgymUwbmmSG5IxShr6HGxeKuPVd3Pk2pu0stPWHwMd/zuGc/GEquAHX/XZKK6tr6xvlzcrW9s7uXnX/oG2STFPWoolIdDckhgmuWAs4CNZNNSMyFKwTjq6n9c4j04Yn6h7GKQskGSgec0rAWg8+cBGx3L8hUpJJv1pz6+5MeBm8AmqoULNf/fKjhGaSKaCCGNPz3BSCnGjgVLBJxc8MSwkdkQHrWVREMhPks6sn+MQ6EY4TbZ8CPHN/T+REGjOWoe2UBIZmsTY1/6v1Mogvg5yrNAOm6HxRnAkMCZ5GgCOuGQUxtkCo5vZWTIdEEwo2qIoNwVv88jK0z+qe5bvzWuOqiKOMjtAxOkUeukANdIuaqIUo0ugZvaI358l5cd6dj3lrySlmDtEfOZ8/w6aSqw==</latexit>



Theorem:   If          solves the RT-equations, 
then             

(�̃, J)
<latexit sha1_base64="ebZ4xTx0bhaEUH9QDLGt6SrECuU=">AAAB+3icbZDLSsNAFIYn9VbrLdalm8EiVJCSiKDLogvFVQV7gSaUyWTSDp2ZhJmJWEJexY0LRdz6Iu58G6dtFtr6w8DHf87hnPmDhFGlHefbKq2srq1vlDcrW9s7u3v2frWj4lRi0sYxi2UvQIowKkhbU81IL5EE8YCRbjC+nta7j0QqGosHPUmIz9FQ0IhipI01sKt1T1MWksy7QZyj/PTuZGDXnIYzE1wGt4AaKNQa2F9eGOOUE6ExQ0r1XSfRfoakppiRvOKliiQIj9GQ9A0KxInys9ntOTw2TgijWJonNJy5vycyxJWa8MB0cqRHarE2Nf+r9VMdXfoZFUmqicDzRVHKoI7hNAgYUkmwZhMDCEtqboV4hCTC2sRVMSG4i19ehs5ZwzV8f15rXhVxlMEhOAJ14IIL0AS3oAXaAIMn8AxewZuVWy/Wu/Uxby1ZxcwB+CPr8wcRvpPL</latexit><latexit sha1_base64="ebZ4xTx0bhaEUH9QDLGt6SrECuU=">AAAB+3icbZDLSsNAFIYn9VbrLdalm8EiVJCSiKDLogvFVQV7gSaUyWTSDp2ZhJmJWEJexY0LRdz6Iu58G6dtFtr6w8DHf87hnPmDhFGlHefbKq2srq1vlDcrW9s7u3v2frWj4lRi0sYxi2UvQIowKkhbU81IL5EE8YCRbjC+nta7j0QqGosHPUmIz9FQ0IhipI01sKt1T1MWksy7QZyj/PTuZGDXnIYzE1wGt4AaKNQa2F9eGOOUE6ExQ0r1XSfRfoakppiRvOKliiQIj9GQ9A0KxInys9ntOTw2TgijWJonNJy5vycyxJWa8MB0cqRHarE2Nf+r9VMdXfoZFUmqicDzRVHKoI7hNAgYUkmwZhMDCEtqboV4hCTC2sRVMSG4i19ehs5ZwzV8f15rXhVxlMEhOAJ14IIL0AS3oAXaAIMn8AxewZuVWy/Wu/Uxby1ZxcwB+CPr8wcRvpPL</latexit><latexit sha1_base64="ebZ4xTx0bhaEUH9QDLGt6SrECuU=">AAAB+3icbZDLSsNAFIYn9VbrLdalm8EiVJCSiKDLogvFVQV7gSaUyWTSDp2ZhJmJWEJexY0LRdz6Iu58G6dtFtr6w8DHf87hnPmDhFGlHefbKq2srq1vlDcrW9s7u3v2frWj4lRi0sYxi2UvQIowKkhbU81IL5EE8YCRbjC+nta7j0QqGosHPUmIz9FQ0IhipI01sKt1T1MWksy7QZyj/PTuZGDXnIYzE1wGt4AaKNQa2F9eGOOUE6ExQ0r1XSfRfoakppiRvOKliiQIj9GQ9A0KxInys9ntOTw2TgijWJonNJy5vycyxJWa8MB0cqRHarE2Nf+r9VMdXfoZFUmqicDzRVHKoI7hNAgYUkmwZhMDCEtqboV4hCTC2sRVMSG4i19ehs5ZwzV8f15rXhVxlMEhOAJ14IIL0AS3oAXaAIMn8AxewZuVWy/Wu/Uxby1ZxcwB+CPr8wcRvpPL</latexit><latexit sha1_base64="ebZ4xTx0bhaEUH9QDLGt6SrECuU=">AAAB+3icbZDLSsNAFIYn9VbrLdalm8EiVJCSiKDLogvFVQV7gSaUyWTSDp2ZhJmJWEJexY0LRdz6Iu58G6dtFtr6w8DHf87hnPmDhFGlHefbKq2srq1vlDcrW9s7u3v2frWj4lRi0sYxi2UvQIowKkhbU81IL5EE8YCRbjC+nta7j0QqGosHPUmIz9FQ0IhipI01sKt1T1MWksy7QZyj/PTuZGDXnIYzE1wGt4AaKNQa2F9eGOOUE6ExQ0r1XSfRfoakppiRvOKliiQIj9GQ9A0KxInys9ntOTw2TgijWJonNJy5vycyxJWa8MB0cqRHarE2Nf+r9VMdXfoZFUmqicDzRVHKoI7hNAgYUkmwZhMDCEtqboV4hCTC2sRVMSG4i19ehs5ZwzV8f15rXhVxlMEhOAJ14IIL0AS3oAXaAIMn8AxewZuVWy/Wu/Uxby1ZxcwB+CPr8wcRvpPL</latexit>

�̃0 = �� J�1dJ
<latexit sha1_base64="qnapMw8QNdlI785Crf9VskJEYz0=">AAACCnicbZC7TsMwFIadcivlFmBkMbQIllZJF1iQKhhAnYpEL1ITKsdxW6t2EtkOUhVlZuFVWBhAiJUnYONtcNsM0PJLlj795xwdn9+LGJXKsr6N3NLyyupafr2wsbm1vWPu7rVkGAtMmjhkoeh4SBJGA9JUVDHSiQRB3GOk7Y2uJvX2AxGShsGdGkfE5WgQ0D7FSGmrZx6WHEWZTxLnGnGO0pOLGZTr90nZTv16qWcWrYo1FVwEO4MiyNTomV+OH+KYk0BhhqTs2lak3AQJRTEjacGJJYkQHqEB6WoMECfSTaanpPBYOz7sh0K/QMGp+3siQVzKMfd0J0dqKOdrE/O/WjdW/XM3oUEUKxLg2aJ+zKAK4SQX6FNBsGJjDQgLqv8K8RAJhJVOr6BDsOdPXoRWtWJrvq0Wa5dZHHlwAI7AKbDBGaiBG9AATYDBI3gGr+DNeDJejHfjY9aaM7KZffBHxucPVLyZXA==</latexit><latexit sha1_base64="qnapMw8QNdlI785Crf9VskJEYz0=">AAACCnicbZC7TsMwFIadcivlFmBkMbQIllZJF1iQKhhAnYpEL1ITKsdxW6t2EtkOUhVlZuFVWBhAiJUnYONtcNsM0PJLlj795xwdn9+LGJXKsr6N3NLyyupafr2wsbm1vWPu7rVkGAtMmjhkoeh4SBJGA9JUVDHSiQRB3GOk7Y2uJvX2AxGShsGdGkfE5WgQ0D7FSGmrZx6WHEWZTxLnGnGO0pOLGZTr90nZTv16qWcWrYo1FVwEO4MiyNTomV+OH+KYk0BhhqTs2lak3AQJRTEjacGJJYkQHqEB6WoMECfSTaanpPBYOz7sh0K/QMGp+3siQVzKMfd0J0dqKOdrE/O/WjdW/XM3oUEUKxLg2aJ+zKAK4SQX6FNBsGJjDQgLqv8K8RAJhJVOr6BDsOdPXoRWtWJrvq0Wa5dZHHlwAI7AKbDBGaiBG9AATYDBI3gGr+DNeDJejHfjY9aaM7KZffBHxucPVLyZXA==</latexit><latexit sha1_base64="qnapMw8QNdlI785Crf9VskJEYz0=">AAACCnicbZC7TsMwFIadcivlFmBkMbQIllZJF1iQKhhAnYpEL1ITKsdxW6t2EtkOUhVlZuFVWBhAiJUnYONtcNsM0PJLlj795xwdn9+LGJXKsr6N3NLyyupafr2wsbm1vWPu7rVkGAtMmjhkoeh4SBJGA9JUVDHSiQRB3GOk7Y2uJvX2AxGShsGdGkfE5WgQ0D7FSGmrZx6WHEWZTxLnGnGO0pOLGZTr90nZTv16qWcWrYo1FVwEO4MiyNTomV+OH+KYk0BhhqTs2lak3AQJRTEjacGJJYkQHqEB6WoMECfSTaanpPBYOz7sh0K/QMGp+3siQVzKMfd0J0dqKOdrE/O/WjdW/XM3oUEUKxLg2aJ+zKAK4SQX6FNBsGJjDQgLqv8K8RAJhJVOr6BDsOdPXoRWtWJrvq0Wa5dZHHlwAI7AKbDBGaiBG9AATYDBI3gGr+DNeDJejHfjY9aaM7KZffBHxucPVLyZXA==</latexit><latexit sha1_base64="qnapMw8QNdlI785Crf9VskJEYz0=">AAACCnicbZC7TsMwFIadcivlFmBkMbQIllZJF1iQKhhAnYpEL1ITKsdxW6t2EtkOUhVlZuFVWBhAiJUnYONtcNsM0PJLlj795xwdn9+LGJXKsr6N3NLyyupafr2wsbm1vWPu7rVkGAtMmjhkoeh4SBJGA9JUVDHSiQRB3GOk7Y2uJvX2AxGShsGdGkfE5WgQ0D7FSGmrZx6WHEWZTxLnGnGO0pOLGZTr90nZTv16qWcWrYo1FVwEO4MiyNTomV+OH+KYk0BhhqTs2lak3AQJRTEjacGJJYkQHqEB6WoMECfSTaanpPBYOz7sh0K/QMGp+3siQVzKMfd0J0dqKOdrE/O/WjdW/XM3oUEUKxLg2aJ+zKAK4SQX6FNBsGJjDQgLqv8K8RAJhJVOr6BDsOdPXoRWtWJrvq0Wa5dZHHlwAI7AKbDBGaiBG9AATYDBI3gGr+DNeDJejHfjY9aaM7KZffBHxucPVLyZXA==</latexit>

Finally,  the     which solve the RT-
equations may not solve the Riemann-
flat condition…     

�̃
<latexit sha1_base64="W17DwMOvG88+jrwSvZhPhrJ99y8=">AAAB9XicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosutBlBXuBzlgymUwbmmSG5IxShr6HGxeKuPVd3Pk2pu0stPWHwMd/zuGc/GEquAHX/XZKK6tr6xvlzcrW9s7uXnX/oG2STFPWoolIdDckhgmuWAs4CNZNNSMyFKwTjq6n9c4j04Yn6h7GKQskGSgec0rAWg8+cBGx3L8hUpJJv1pz6+5MeBm8AmqoULNf/fKjhGaSKaCCGNPz3BSCnGjgVLBJxc8MSwkdkQHrWVREMhPks6sn+MQ6EY4TbZ8CPHN/T+REGjOWoe2UBIZmsTY1/6v1Mogvg5yrNAOm6HxRnAkMCZ5GgCOuGQUxtkCo5vZWTIdEEwo2qIoNwVv88jK0z+qe5bvzWuOqiKOMjtAxOkUeukANdIuaqIUo0ugZvaI358l5cd6dj3lrySlmDtEfOZ8/w6aSqw==</latexit><latexit sha1_base64="W17DwMOvG88+jrwSvZhPhrJ99y8=">AAAB9XicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosutBlBXuBzlgymUwbmmSG5IxShr6HGxeKuPVd3Pk2pu0stPWHwMd/zuGc/GEquAHX/XZKK6tr6xvlzcrW9s7uXnX/oG2STFPWoolIdDckhgmuWAs4CNZNNSMyFKwTjq6n9c4j04Yn6h7GKQskGSgec0rAWg8+cBGx3L8hUpJJv1pz6+5MeBm8AmqoULNf/fKjhGaSKaCCGNPz3BSCnGjgVLBJxc8MSwkdkQHrWVREMhPks6sn+MQ6EY4TbZ8CPHN/T+REGjOWoe2UBIZmsTY1/6v1Mogvg5yrNAOm6HxRnAkMCZ5GgCOuGQUxtkCo5vZWTIdEEwo2qIoNwVv88jK0z+qe5bvzWuOqiKOMjtAxOkUeukANdIuaqIUo0ugZvaI358l5cd6dj3lrySlmDtEfOZ8/w6aSqw==</latexit><latexit sha1_base64="W17DwMOvG88+jrwSvZhPhrJ99y8=">AAAB9XicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosutBlBXuBzlgymUwbmmSG5IxShr6HGxeKuPVd3Pk2pu0stPWHwMd/zuGc/GEquAHX/XZKK6tr6xvlzcrW9s7uXnX/oG2STFPWoolIdDckhgmuWAs4CNZNNSMyFKwTjq6n9c4j04Yn6h7GKQskGSgec0rAWg8+cBGx3L8hUpJJv1pz6+5MeBm8AmqoULNf/fKjhGaSKaCCGNPz3BSCnGjgVLBJxc8MSwkdkQHrWVREMhPks6sn+MQ6EY4TbZ8CPHN/T+REGjOWoe2UBIZmsTY1/6v1Mogvg5yrNAOm6HxRnAkMCZ5GgCOuGQUxtkCo5vZWTIdEEwo2qIoNwVv88jK0z+qe5bvzWuOqiKOMjtAxOkUeukANdIuaqIUo0ugZvaI358l5cd6dj3lrySlmDtEfOZ8/w6aSqw==</latexit><latexit sha1_base64="W17DwMOvG88+jrwSvZhPhrJ99y8=">AAAB9XicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosutBlBXuBzlgymUwbmmSG5IxShr6HGxeKuPVd3Pk2pu0stPWHwMd/zuGc/GEquAHX/XZKK6tr6xvlzcrW9s7uXnX/oG2STFPWoolIdDckhgmuWAs4CNZNNSMyFKwTjq6n9c4j04Yn6h7GKQskGSgec0rAWg8+cBGx3L8hUpJJv1pz6+5MeBm8AmqoULNf/fKjhGaSKaCCGNPz3BSCnGjgVLBJxc8MSwkdkQHrWVREMhPks6sn+MQ6EY4TbZ8CPHN/T+REGjOWoe2UBIZmsTY1/6v1Mogvg5yrNAOm6HxRnAkMCZ5GgCOuGQUxtkCo5vZWTIdEEwo2qIoNwVv88jK0z+qe5bvzWuOqiKOMjtAxOkUeukANdIuaqIUo0ugZvaI358l5cd6dj3lrySlmDtEfOZ8/w6aSqw==</latexit>

�̃0 2 Wm+1,p
<latexit sha1_base64="Y7RzurYCoPxt0H8r+o4l+PQpI6w=">AAACBXicbZDLSsNAFIYn9VbrLepSF4NFFBRJRNBl0YUuK9gLNLFMJpN26MwkzEyEErJx46u4caGIW9/BnW/jtM1CW38Y+PjPOZw5f5AwqrTjfFulufmFxaXycmVldW19w97caqo4lZg0cMxi2Q6QIowK0tBUM9JOJEE8YKQVDK5G9dYDkYrG4k4PE+Jz1BM0ohhpY3XtXU9TFpLMu0aco/zAowK27jN+5B4nedeuOifOWHAW3AKqoFC9a395YYxTToTGDCnVcZ1E+xmSmmJG8oqXKpIgPEA90jEoECfKz8ZX5HDfOCGMYmme0HDs/p7IEFdqyAPTyZHuq+nayPyv1kl1dOFnVCSpJgJPFkUpgzqGo0hgSCXBmg0NICyp+SvEfSQR1ia4ignBnT55FpqnJ67h27Nq7bKIowx2wB44BC44BzVwA+qgATB4BM/gFbxZT9aL9W59TFpLVjGzDf7I+vwBk+KX9A==</latexit><latexit sha1_base64="Y7RzurYCoPxt0H8r+o4l+PQpI6w=">AAACBXicbZDLSsNAFIYn9VbrLepSF4NFFBRJRNBl0YUuK9gLNLFMJpN26MwkzEyEErJx46u4caGIW9/BnW/jtM1CW38Y+PjPOZw5f5AwqrTjfFulufmFxaXycmVldW19w97caqo4lZg0cMxi2Q6QIowK0tBUM9JOJEE8YKQVDK5G9dYDkYrG4k4PE+Jz1BM0ohhpY3XtXU9TFpLMu0aco/zAowK27jN+5B4nedeuOifOWHAW3AKqoFC9a395YYxTToTGDCnVcZ1E+xmSmmJG8oqXKpIgPEA90jEoECfKz8ZX5HDfOCGMYmme0HDs/p7IEFdqyAPTyZHuq+nayPyv1kl1dOFnVCSpJgJPFkUpgzqGo0hgSCXBmg0NICyp+SvEfSQR1ia4ignBnT55FpqnJ67h27Nq7bKIowx2wB44BC44BzVwA+qgATB4BM/gFbxZT9aL9W59TFpLVjGzDf7I+vwBk+KX9A==</latexit><latexit sha1_base64="Y7RzurYCoPxt0H8r+o4l+PQpI6w=">AAACBXicbZDLSsNAFIYn9VbrLepSF4NFFBRJRNBl0YUuK9gLNLFMJpN26MwkzEyEErJx46u4caGIW9/BnW/jtM1CW38Y+PjPOZw5f5AwqrTjfFulufmFxaXycmVldW19w97caqo4lZg0cMxi2Q6QIowK0tBUM9JOJEE8YKQVDK5G9dYDkYrG4k4PE+Jz1BM0ohhpY3XtXU9TFpLMu0aco/zAowK27jN+5B4nedeuOifOWHAW3AKqoFC9a395YYxTToTGDCnVcZ1E+xmSmmJG8oqXKpIgPEA90jEoECfKz8ZX5HDfOCGMYmme0HDs/p7IEFdqyAPTyZHuq+nayPyv1kl1dOFnVCSpJgJPFkUpgzqGo0hgSCXBmg0NICyp+SvEfSQR1ia4ignBnT55FpqnJ67h27Nq7bKIowx2wB44BC44BzVwA+qgATB4BM/gFbxZT9aL9W59TFpLVjGzDf7I+vwBk+KX9A==</latexit><latexit sha1_base64="Y7RzurYCoPxt0H8r+o4l+PQpI6w=">AAACBXicbZDLSsNAFIYn9VbrLepSF4NFFBRJRNBl0YUuK9gLNLFMJpN26MwkzEyEErJx46u4caGIW9/BnW/jtM1CW38Y+PjPOZw5f5AwqrTjfFulufmFxaXycmVldW19w97caqo4lZg0cMxi2Q6QIowK0tBUM9JOJEE8YKQVDK5G9dYDkYrG4k4PE+Jz1BM0ohhpY3XtXU9TFpLMu0aco/zAowK27jN+5B4nedeuOifOWHAW3AKqoFC9a395YYxTToTGDCnVcZ1E+xmSmmJG8oqXKpIgPEA90jEoECfKz8ZX5HDfOCGMYmme0HDs/p7IEFdqyAPTyZHuq+nayPyv1kl1dOFnVCSpJgJPFkUpgzqGo0hgSCXBmg0NICyp+SvEfSQR1ia4ignBnT55FpqnJ67h27Nq7bKIowx2wB44BC44BzVwA+qgATB4BM/gFbxZT9aL9W59TFpLVjGzDf7I+vwBk+KX9A==</latexit>

� 2 Wm,p
<latexit sha1_base64="qYO1ziKLPnkTEsj/lBroV/QiPSg=">AAAB+nicbZDLSgMxFIYzXmu9TXXpJlgEF1JmRNBl0YUuK9gLdMZyJs20oUlmSDJKGfsoblwo4tYncefbmF4W2vpD4OM/53BO/ijlTBvP+3aWlldW19YLG8XNre2dXbe019BJpgitk4QnqhWBppxJWjfMcNpKFQURcdqMBlfjevOBKs0SeWeGKQ0F9CSLGQFjrY5bCq5BCAiYxM37XJyko45b9ireRHgR/BmU0Uy1jvsVdBOSCSoN4aB12/dSE+agDCOcjopBpmkKZAA92rYoQVAd5pPTR/jIOl0cJ8o+afDE/T2Rg9B6KCLbKcD09XxtbP5Xa2cmvghzJtPMUEmmi+KMY5PgcQ64yxQlhg8tAFHM3opJHxQQY9Mq2hD8+S8vQuO04lu+PStXL2dxFNABOkTHyEfnqIpuUA3VEUGP6Bm9ojfnyXlx3p2PaeuSM5vZR3/kfP4Ars2TnQ==</latexit><latexit sha1_base64="qYO1ziKLPnkTEsj/lBroV/QiPSg=">AAAB+nicbZDLSgMxFIYzXmu9TXXpJlgEF1JmRNBl0YUuK9gLdMZyJs20oUlmSDJKGfsoblwo4tYncefbmF4W2vpD4OM/53BO/ijlTBvP+3aWlldW19YLG8XNre2dXbe019BJpgitk4QnqhWBppxJWjfMcNpKFQURcdqMBlfjevOBKs0SeWeGKQ0F9CSLGQFjrY5bCq5BCAiYxM37XJyko45b9ireRHgR/BmU0Uy1jvsVdBOSCSoN4aB12/dSE+agDCOcjopBpmkKZAA92rYoQVAd5pPTR/jIOl0cJ8o+afDE/T2Rg9B6KCLbKcD09XxtbP5Xa2cmvghzJtPMUEmmi+KMY5PgcQ64yxQlhg8tAFHM3opJHxQQY9Mq2hD8+S8vQuO04lu+PStXL2dxFNABOkTHyEfnqIpuUA3VEUGP6Bm9ojfnyXlx3p2PaeuSM5vZR3/kfP4Ars2TnQ==</latexit><latexit sha1_base64="qYO1ziKLPnkTEsj/lBroV/QiPSg=">AAAB+nicbZDLSgMxFIYzXmu9TXXpJlgEF1JmRNBl0YUuK9gLdMZyJs20oUlmSDJKGfsoblwo4tYncefbmF4W2vpD4OM/53BO/ijlTBvP+3aWlldW19YLG8XNre2dXbe019BJpgitk4QnqhWBppxJWjfMcNpKFQURcdqMBlfjevOBKs0SeWeGKQ0F9CSLGQFjrY5bCq5BCAiYxM37XJyko45b9ireRHgR/BmU0Uy1jvsVdBOSCSoN4aB12/dSE+agDCOcjopBpmkKZAA92rYoQVAd5pPTR/jIOl0cJ8o+afDE/T2Rg9B6KCLbKcD09XxtbP5Xa2cmvghzJtPMUEmmi+KMY5PgcQ64yxQlhg8tAFHM3opJHxQQY9Mq2hD8+S8vQuO04lu+PStXL2dxFNABOkTHyEfnqIpuUA3VEUGP6Bm9ojfnyXlx3p2PaeuSM5vZR3/kfP4Ars2TnQ==</latexit><latexit sha1_base64="qYO1ziKLPnkTEsj/lBroV/QiPSg=">AAAB+nicbZDLSgMxFIYzXmu9TXXpJlgEF1JmRNBl0YUuK9gLdMZyJs20oUlmSDJKGfsoblwo4tYncefbmF4W2vpD4OM/53BO/ijlTBvP+3aWlldW19YLG8XNre2dXbe019BJpgitk4QnqhWBppxJWjfMcNpKFQURcdqMBlfjevOBKs0SeWeGKQ0F9CSLGQFjrY5bCq5BCAiYxM37XJyko45b9ireRHgR/BmU0Uy1jvsVdBOSCSoN4aB12/dSE+agDCOcjopBpmkKZAA92rYoQVAd5pPTR/jIOl0cJ8o+afDE/T2Rg9B6KCLbKcD09XxtbP5Xa2cmvghzJtPMUEmmi+KMY5PgcQ64yxQlhg8tAFHM3opJHxQQY9Mq2hD8+S8vQuO04lu+PStXL2dxFNABOkTHyEfnqIpuUA3VEUGP6Bm9ojfnyXlx3p2PaeuSM5vZR3/kfP4Ars2TnQ==</latexit> dJ 2 Wm,p

<latexit sha1_base64="tbFA7r1FoVgL/uA5xwDgeie+7Kc=">AAAB9HicbZDLSgMxFIbP1Futt6pLN8EiuJAyI4Iui27EVQV7gXYsmUymDU0yY5IplKHP4caFIm59GHe+jWk7C239IfDxn3M4J3+QcKaN6347hZXVtfWN4mZpa3tnd6+8f9DUcaoIbZCYx6odYE05k7RhmOG0nSiKRcBpKxjeTOutEVWaxfLBjBPqC9yXLGIEG2v54V2XSdR6zMRZMumVK27VnQktg5dDBXLVe+WvbhiTVFBpCMdadzw3MX6GlWGE00mpm2qaYDLEfdqxKLGg2s9mR0/QiXVCFMXKPmnQzP09kWGh9VgEtlNgM9CLtan5X62TmujKz5hMUkMlmS+KUo5MjKYJoJApSgwfW8BEMXsrIgOsMDE2p5INwVv88jI0z6ue5fuLSu06j6MIR3AMp+DBJdTgFurQAAJP8Ayv8OaMnBfn3fmYtxacfOYQ/sj5/AEsxJGz</latexit><latexit sha1_base64="tbFA7r1FoVgL/uA5xwDgeie+7Kc=">AAAB9HicbZDLSgMxFIbP1Futt6pLN8EiuJAyI4Iui27EVQV7gXYsmUymDU0yY5IplKHP4caFIm59GHe+jWk7C239IfDxn3M4J3+QcKaN6347hZXVtfWN4mZpa3tnd6+8f9DUcaoIbZCYx6odYE05k7RhmOG0nSiKRcBpKxjeTOutEVWaxfLBjBPqC9yXLGIEG2v54V2XSdR6zMRZMumVK27VnQktg5dDBXLVe+WvbhiTVFBpCMdadzw3MX6GlWGE00mpm2qaYDLEfdqxKLGg2s9mR0/QiXVCFMXKPmnQzP09kWGh9VgEtlNgM9CLtan5X62TmujKz5hMUkMlmS+KUo5MjKYJoJApSgwfW8BEMXsrIgOsMDE2p5INwVv88jI0z6ue5fuLSu06j6MIR3AMp+DBJdTgFurQAAJP8Ayv8OaMnBfn3fmYtxacfOYQ/sj5/AEsxJGz</latexit><latexit sha1_base64="tbFA7r1FoVgL/uA5xwDgeie+7Kc=">AAAB9HicbZDLSgMxFIbP1Futt6pLN8EiuJAyI4Iui27EVQV7gXYsmUymDU0yY5IplKHP4caFIm59GHe+jWk7C239IfDxn3M4J3+QcKaN6347hZXVtfWN4mZpa3tnd6+8f9DUcaoIbZCYx6odYE05k7RhmOG0nSiKRcBpKxjeTOutEVWaxfLBjBPqC9yXLGIEG2v54V2XSdR6zMRZMumVK27VnQktg5dDBXLVe+WvbhiTVFBpCMdadzw3MX6GlWGE00mpm2qaYDLEfdqxKLGg2s9mR0/QiXVCFMXKPmnQzP09kWGh9VgEtlNgM9CLtan5X62TmujKz5hMUkMlmS+KUo5MjKYJoJApSgwfW8BEMXsrIgOsMDE2p5INwVv88jI0z6ue5fuLSu06j6MIR3AMp+DBJdTgFurQAAJP8Ayv8OaMnBfn3fmYtxacfOYQ/sj5/AEsxJGz</latexit><latexit sha1_base64="tbFA7r1FoVgL/uA5xwDgeie+7Kc=">AAAB9HicbZDLSgMxFIbP1Futt6pLN8EiuJAyI4Iui27EVQV7gXYsmUymDU0yY5IplKHP4caFIm59GHe+jWk7C239IfDxn3M4J3+QcKaN6347hZXVtfWN4mZpa3tnd6+8f9DUcaoIbZCYx6odYE05k7RhmOG0nSiKRcBpKxjeTOutEVWaxfLBjBPqC9yXLGIEG2v54V2XSdR6zMRZMumVK27VnQktg5dDBXLVe+WvbhiTVFBpCMdadzw3MX6GlWGE00mpm2qaYDLEfdqxKLGg2s9mR0/QiXVCFMXKPmnQzP09kWGh9VgEtlNgM9CLtan5X62TmujKz5hMUkMlmS+KUo5MjKYJoJApSgwfW8BEMXsrIgOsMDE2p5INwVv88jI0z6ue5fuLSu06j6MIR3AMp+DBJdTgFurQAAJP8Ayv8OaMnBfn3fmYtxacfOYQ/sj5/AEsxJGz</latexit>



Theorem:   If          solves the RT-equations, 
then             

(�̃, J)
<latexit sha1_base64="ebZ4xTx0bhaEUH9QDLGt6SrECuU=">AAAB+3icbZDLSsNAFIYn9VbrLdalm8EiVJCSiKDLogvFVQV7gSaUyWTSDp2ZhJmJWEJexY0LRdz6Iu58G6dtFtr6w8DHf87hnPmDhFGlHefbKq2srq1vlDcrW9s7u3v2frWj4lRi0sYxi2UvQIowKkhbU81IL5EE8YCRbjC+nta7j0QqGosHPUmIz9FQ0IhipI01sKt1T1MWksy7QZyj/PTuZGDXnIYzE1wGt4AaKNQa2F9eGOOUE6ExQ0r1XSfRfoakppiRvOKliiQIj9GQ9A0KxInys9ntOTw2TgijWJonNJy5vycyxJWa8MB0cqRHarE2Nf+r9VMdXfoZFUmqicDzRVHKoI7hNAgYUkmwZhMDCEtqboV4hCTC2sRVMSG4i19ehs5ZwzV8f15rXhVxlMEhOAJ14IIL0AS3oAXaAIMn8AxewZuVWy/Wu/Uxby1ZxcwB+CPr8wcRvpPL</latexit><latexit sha1_base64="ebZ4xTx0bhaEUH9QDLGt6SrECuU=">AAAB+3icbZDLSsNAFIYn9VbrLdalm8EiVJCSiKDLogvFVQV7gSaUyWTSDp2ZhJmJWEJexY0LRdz6Iu58G6dtFtr6w8DHf87hnPmDhFGlHefbKq2srq1vlDcrW9s7u3v2frWj4lRi0sYxi2UvQIowKkhbU81IL5EE8YCRbjC+nta7j0QqGosHPUmIz9FQ0IhipI01sKt1T1MWksy7QZyj/PTuZGDXnIYzE1wGt4AaKNQa2F9eGOOUE6ExQ0r1XSfRfoakppiRvOKliiQIj9GQ9A0KxInys9ntOTw2TgijWJonNJy5vycyxJWa8MB0cqRHarE2Nf+r9VMdXfoZFUmqicDzRVHKoI7hNAgYUkmwZhMDCEtqboV4hCTC2sRVMSG4i19ehs5ZwzV8f15rXhVxlMEhOAJ14IIL0AS3oAXaAIMn8AxewZuVWy/Wu/Uxby1ZxcwB+CPr8wcRvpPL</latexit><latexit sha1_base64="ebZ4xTx0bhaEUH9QDLGt6SrECuU=">AAAB+3icbZDLSsNAFIYn9VbrLdalm8EiVJCSiKDLogvFVQV7gSaUyWTSDp2ZhJmJWEJexY0LRdz6Iu58G6dtFtr6w8DHf87hnPmDhFGlHefbKq2srq1vlDcrW9s7u3v2frWj4lRi0sYxi2UvQIowKkhbU81IL5EE8YCRbjC+nta7j0QqGosHPUmIz9FQ0IhipI01sKt1T1MWksy7QZyj/PTuZGDXnIYzE1wGt4AaKNQa2F9eGOOUE6ExQ0r1XSfRfoakppiRvOKliiQIj9GQ9A0KxInys9ntOTw2TgijWJonNJy5vycyxJWa8MB0cqRHarE2Nf+r9VMdXfoZFUmqicDzRVHKoI7hNAgYUkmwZhMDCEtqboV4hCTC2sRVMSG4i19ehs5ZwzV8f15rXhVxlMEhOAJ14IIL0AS3oAXaAIMn8AxewZuVWy/Wu/Uxby1ZxcwB+CPr8wcRvpPL</latexit><latexit sha1_base64="ebZ4xTx0bhaEUH9QDLGt6SrECuU=">AAAB+3icbZDLSsNAFIYn9VbrLdalm8EiVJCSiKDLogvFVQV7gSaUyWTSDp2ZhJmJWEJexY0LRdz6Iu58G6dtFtr6w8DHf87hnPmDhFGlHefbKq2srq1vlDcrW9s7u3v2frWj4lRi0sYxi2UvQIowKkhbU81IL5EE8YCRbjC+nta7j0QqGosHPUmIz9FQ0IhipI01sKt1T1MWksy7QZyj/PTuZGDXnIYzE1wGt4AaKNQa2F9eGOOUE6ExQ0r1XSfRfoakppiRvOKliiQIj9GQ9A0KxInys9ntOTw2TgijWJonNJy5vycyxJWa8MB0cqRHarE2Nf+r9VMdXfoZFUmqicDzRVHKoI7hNAgYUkmwZhMDCEtqboV4hCTC2sRVMSG4i19ehs5ZwzV8f15rXhVxlMEhOAJ14IIL0AS3oAXaAIMn8AxewZuVWy/Wu/Uxby1ZxcwB+CPr8wcRvpPL</latexit>

�̃0 = �� J�1dJ
<latexit sha1_base64="qnapMw8QNdlI785Crf9VskJEYz0=">AAACCnicbZC7TsMwFIadcivlFmBkMbQIllZJF1iQKhhAnYpEL1ITKsdxW6t2EtkOUhVlZuFVWBhAiJUnYONtcNsM0PJLlj795xwdn9+LGJXKsr6N3NLyyupafr2wsbm1vWPu7rVkGAtMmjhkoeh4SBJGA9JUVDHSiQRB3GOk7Y2uJvX2AxGShsGdGkfE5WgQ0D7FSGmrZx6WHEWZTxLnGnGO0pOLGZTr90nZTv16qWcWrYo1FVwEO4MiyNTomV+OH+KYk0BhhqTs2lak3AQJRTEjacGJJYkQHqEB6WoMECfSTaanpPBYOz7sh0K/QMGp+3siQVzKMfd0J0dqKOdrE/O/WjdW/XM3oUEUKxLg2aJ+zKAK4SQX6FNBsGJjDQgLqv8K8RAJhJVOr6BDsOdPXoRWtWJrvq0Wa5dZHHlwAI7AKbDBGaiBG9AATYDBI3gGr+DNeDJejHfjY9aaM7KZffBHxucPVLyZXA==</latexit><latexit sha1_base64="qnapMw8QNdlI785Crf9VskJEYz0=">AAACCnicbZC7TsMwFIadcivlFmBkMbQIllZJF1iQKhhAnYpEL1ITKsdxW6t2EtkOUhVlZuFVWBhAiJUnYONtcNsM0PJLlj795xwdn9+LGJXKsr6N3NLyyupafr2wsbm1vWPu7rVkGAtMmjhkoeh4SBJGA9JUVDHSiQRB3GOk7Y2uJvX2AxGShsGdGkfE5WgQ0D7FSGmrZx6WHEWZTxLnGnGO0pOLGZTr90nZTv16qWcWrYo1FVwEO4MiyNTomV+OH+KYk0BhhqTs2lak3AQJRTEjacGJJYkQHqEB6WoMECfSTaanpPBYOz7sh0K/QMGp+3siQVzKMfd0J0dqKOdrE/O/WjdW/XM3oUEUKxLg2aJ+zKAK4SQX6FNBsGJjDQgLqv8K8RAJhJVOr6BDsOdPXoRWtWJrvq0Wa5dZHHlwAI7AKbDBGaiBG9AATYDBI3gGr+DNeDJejHfjY9aaM7KZffBHxucPVLyZXA==</latexit><latexit sha1_base64="qnapMw8QNdlI785Crf9VskJEYz0=">AAACCnicbZC7TsMwFIadcivlFmBkMbQIllZJF1iQKhhAnYpEL1ITKsdxW6t2EtkOUhVlZuFVWBhAiJUnYONtcNsM0PJLlj795xwdn9+LGJXKsr6N3NLyyupafr2wsbm1vWPu7rVkGAtMmjhkoeh4SBJGA9JUVDHSiQRB3GOk7Y2uJvX2AxGShsGdGkfE5WgQ0D7FSGmrZx6WHEWZTxLnGnGO0pOLGZTr90nZTv16qWcWrYo1FVwEO4MiyNTomV+OH+KYk0BhhqTs2lak3AQJRTEjacGJJYkQHqEB6WoMECfSTaanpPBYOz7sh0K/QMGp+3siQVzKMfd0J0dqKOdrE/O/WjdW/XM3oUEUKxLg2aJ+zKAK4SQX6FNBsGJjDQgLqv8K8RAJhJVOr6BDsOdPXoRWtWJrvq0Wa5dZHHlwAI7AKbDBGaiBG9AATYDBI3gGr+DNeDJejHfjY9aaM7KZffBHxucPVLyZXA==</latexit><latexit sha1_base64="qnapMw8QNdlI785Crf9VskJEYz0=">AAACCnicbZC7TsMwFIadcivlFmBkMbQIllZJF1iQKhhAnYpEL1ITKsdxW6t2EtkOUhVlZuFVWBhAiJUnYONtcNsM0PJLlj795xwdn9+LGJXKsr6N3NLyyupafr2wsbm1vWPu7rVkGAtMmjhkoeh4SBJGA9JUVDHSiQRB3GOk7Y2uJvX2AxGShsGdGkfE5WgQ0D7FSGmrZx6WHEWZTxLnGnGO0pOLGZTr90nZTv16qWcWrYo1FVwEO4MiyNTomV+OH+KYk0BhhqTs2lak3AQJRTEjacGJJYkQHqEB6WoMECfSTaanpPBYOz7sh0K/QMGp+3siQVzKMfd0J0dqKOdrE/O/WjdW/XM3oUEUKxLg2aJ+zKAK4SQX6FNBsGJjDQgLqv8K8RAJhJVOr6BDsOdPXoRWtWJrvq0Wa5dZHHlwAI7AKbDBGaiBG9AATYDBI3gGr+DNeDJejHfjY9aaM7KZffBHxucPVLyZXA==</latexit>

Finally,  the     which solve the RT-
equations may not solve the Riemann-
flat condition…     

�̃
<latexit sha1_base64="W17DwMOvG88+jrwSvZhPhrJ99y8=">AAAB9XicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosutBlBXuBzlgymUwbmmSG5IxShr6HGxeKuPVd3Pk2pu0stPWHwMd/zuGc/GEquAHX/XZKK6tr6xvlzcrW9s7uXnX/oG2STFPWoolIdDckhgmuWAs4CNZNNSMyFKwTjq6n9c4j04Yn6h7GKQskGSgec0rAWg8+cBGx3L8hUpJJv1pz6+5MeBm8AmqoULNf/fKjhGaSKaCCGNPz3BSCnGjgVLBJxc8MSwkdkQHrWVREMhPks6sn+MQ6EY4TbZ8CPHN/T+REGjOWoe2UBIZmsTY1/6v1Mogvg5yrNAOm6HxRnAkMCZ5GgCOuGQUxtkCo5vZWTIdEEwo2qIoNwVv88jK0z+qe5bvzWuOqiKOMjtAxOkUeukANdIuaqIUo0ugZvaI358l5cd6dj3lrySlmDtEfOZ8/w6aSqw==</latexit><latexit sha1_base64="W17DwMOvG88+jrwSvZhPhrJ99y8=">AAAB9XicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosutBlBXuBzlgymUwbmmSG5IxShr6HGxeKuPVd3Pk2pu0stPWHwMd/zuGc/GEquAHX/XZKK6tr6xvlzcrW9s7uXnX/oG2STFPWoolIdDckhgmuWAs4CNZNNSMyFKwTjq6n9c4j04Yn6h7GKQskGSgec0rAWg8+cBGx3L8hUpJJv1pz6+5MeBm8AmqoULNf/fKjhGaSKaCCGNPz3BSCnGjgVLBJxc8MSwkdkQHrWVREMhPks6sn+MQ6EY4TbZ8CPHN/T+REGjOWoe2UBIZmsTY1/6v1Mogvg5yrNAOm6HxRnAkMCZ5GgCOuGQUxtkCo5vZWTIdEEwo2qIoNwVv88jK0z+qe5bvzWuOqiKOMjtAxOkUeukANdIuaqIUo0ugZvaI358l5cd6dj3lrySlmDtEfOZ8/w6aSqw==</latexit><latexit sha1_base64="W17DwMOvG88+jrwSvZhPhrJ99y8=">AAAB9XicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosutBlBXuBzlgymUwbmmSG5IxShr6HGxeKuPVd3Pk2pu0stPWHwMd/zuGc/GEquAHX/XZKK6tr6xvlzcrW9s7uXnX/oG2STFPWoolIdDckhgmuWAs4CNZNNSMyFKwTjq6n9c4j04Yn6h7GKQskGSgec0rAWg8+cBGx3L8hUpJJv1pz6+5MeBm8AmqoULNf/fKjhGaSKaCCGNPz3BSCnGjgVLBJxc8MSwkdkQHrWVREMhPks6sn+MQ6EY4TbZ8CPHN/T+REGjOWoe2UBIZmsTY1/6v1Mogvg5yrNAOm6HxRnAkMCZ5GgCOuGQUxtkCo5vZWTIdEEwo2qIoNwVv88jK0z+qe5bvzWuOqiKOMjtAxOkUeukANdIuaqIUo0ugZvaI358l5cd6dj3lrySlmDtEfOZ8/w6aSqw==</latexit><latexit sha1_base64="W17DwMOvG88+jrwSvZhPhrJ99y8=">AAAB9XicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosutBlBXuBzlgymUwbmmSG5IxShr6HGxeKuPVd3Pk2pu0stPWHwMd/zuGc/GEquAHX/XZKK6tr6xvlzcrW9s7uXnX/oG2STFPWoolIdDckhgmuWAs4CNZNNSMyFKwTjq6n9c4j04Yn6h7GKQskGSgec0rAWg8+cBGx3L8hUpJJv1pz6+5MeBm8AmqoULNf/fKjhGaSKaCCGNPz3BSCnGjgVLBJxc8MSwkdkQHrWVREMhPks6sn+MQ6EY4TbZ8CPHN/T+REGjOWoe2UBIZmsTY1/6v1Mogvg5yrNAOm6HxRnAkMCZ5GgCOuGQUxtkCo5vZWTIdEEwo2qIoNwVv88jK0z+qe5bvzWuOqiKOMjtAxOkUeukANdIuaqIUo0ugZvaI358l5cd6dj3lrySlmDtEfOZ8/w6aSqw==</latexit>

�̃0 2 Wm+1,p
<latexit sha1_base64="Y7RzurYCoPxt0H8r+o4l+PQpI6w=">AAACBXicbZDLSsNAFIYn9VbrLepSF4NFFBRJRNBl0YUuK9gLNLFMJpN26MwkzEyEErJx46u4caGIW9/BnW/jtM1CW38Y+PjPOZw5f5AwqrTjfFulufmFxaXycmVldW19w97caqo4lZg0cMxi2Q6QIowK0tBUM9JOJEE8YKQVDK5G9dYDkYrG4k4PE+Jz1BM0ohhpY3XtXU9TFpLMu0aco/zAowK27jN+5B4nedeuOifOWHAW3AKqoFC9a395YYxTToTGDCnVcZ1E+xmSmmJG8oqXKpIgPEA90jEoECfKz8ZX5HDfOCGMYmme0HDs/p7IEFdqyAPTyZHuq+nayPyv1kl1dOFnVCSpJgJPFkUpgzqGo0hgSCXBmg0NICyp+SvEfSQR1ia4ignBnT55FpqnJ67h27Nq7bKIowx2wB44BC44BzVwA+qgATB4BM/gFbxZT9aL9W59TFpLVjGzDf7I+vwBk+KX9A==</latexit><latexit sha1_base64="Y7RzurYCoPxt0H8r+o4l+PQpI6w=">AAACBXicbZDLSsNAFIYn9VbrLepSF4NFFBRJRNBl0YUuK9gLNLFMJpN26MwkzEyEErJx46u4caGIW9/BnW/jtM1CW38Y+PjPOZw5f5AwqrTjfFulufmFxaXycmVldW19w97caqo4lZg0cMxi2Q6QIowK0tBUM9JOJEE8YKQVDK5G9dYDkYrG4k4PE+Jz1BM0ohhpY3XtXU9TFpLMu0aco/zAowK27jN+5B4nedeuOifOWHAW3AKqoFC9a395YYxTToTGDCnVcZ1E+xmSmmJG8oqXKpIgPEA90jEoECfKz8ZX5HDfOCGMYmme0HDs/p7IEFdqyAPTyZHuq+nayPyv1kl1dOFnVCSpJgJPFkUpgzqGo0hgSCXBmg0NICyp+SvEfSQR1ia4ignBnT55FpqnJ67h27Nq7bKIowx2wB44BC44BzVwA+qgATB4BM/gFbxZT9aL9W59TFpLVjGzDf7I+vwBk+KX9A==</latexit><latexit sha1_base64="Y7RzurYCoPxt0H8r+o4l+PQpI6w=">AAACBXicbZDLSsNAFIYn9VbrLepSF4NFFBRJRNBl0YUuK9gLNLFMJpN26MwkzEyEErJx46u4caGIW9/BnW/jtM1CW38Y+PjPOZw5f5AwqrTjfFulufmFxaXycmVldW19w97caqo4lZg0cMxi2Q6QIowK0tBUM9JOJEE8YKQVDK5G9dYDkYrG4k4PE+Jz1BM0ohhpY3XtXU9TFpLMu0aco/zAowK27jN+5B4nedeuOifOWHAW3AKqoFC9a395YYxTToTGDCnVcZ1E+xmSmmJG8oqXKpIgPEA90jEoECfKz8ZX5HDfOCGMYmme0HDs/p7IEFdqyAPTyZHuq+nayPyv1kl1dOFnVCSpJgJPFkUpgzqGo0hgSCXBmg0NICyp+SvEfSQR1ia4ignBnT55FpqnJ67h27Nq7bKIowx2wB44BC44BzVwA+qgATB4BM/gFbxZT9aL9W59TFpLVjGzDf7I+vwBk+KX9A==</latexit><latexit sha1_base64="Y7RzurYCoPxt0H8r+o4l+PQpI6w=">AAACBXicbZDLSsNAFIYn9VbrLepSF4NFFBRJRNBl0YUuK9gLNLFMJpN26MwkzEyEErJx46u4caGIW9/BnW/jtM1CW38Y+PjPOZw5f5AwqrTjfFulufmFxaXycmVldW19w97caqo4lZg0cMxi2Q6QIowK0tBUM9JOJEE8YKQVDK5G9dYDkYrG4k4PE+Jz1BM0ohhpY3XtXU9TFpLMu0aco/zAowK27jN+5B4nedeuOifOWHAW3AKqoFC9a395YYxTToTGDCnVcZ1E+xmSmmJG8oqXKpIgPEA90jEoECfKz8ZX5HDfOCGMYmme0HDs/p7IEFdqyAPTyZHuq+nayPyv1kl1dOFnVCSpJgJPFkUpgzqGo0hgSCXBmg0NICyp+SvEfSQR1ia4ignBnT55FpqnJ67h27Nq7bKIowx2wB44BC44BzVwA+qgATB4BM/gFbxZT9aL9W59TFpLVjGzDf7I+vwBk+KX9A==</latexit>

� 2 Wm,p
<latexit sha1_base64="qYO1ziKLPnkTEsj/lBroV/QiPSg=">AAAB+nicbZDLSgMxFIYzXmu9TXXpJlgEF1JmRNBl0YUuK9gLdMZyJs20oUlmSDJKGfsoblwo4tYncefbmF4W2vpD4OM/53BO/ijlTBvP+3aWlldW19YLG8XNre2dXbe019BJpgitk4QnqhWBppxJWjfMcNpKFQURcdqMBlfjevOBKs0SeWeGKQ0F9CSLGQFjrY5bCq5BCAiYxM37XJyko45b9ireRHgR/BmU0Uy1jvsVdBOSCSoN4aB12/dSE+agDCOcjopBpmkKZAA92rYoQVAd5pPTR/jIOl0cJ8o+afDE/T2Rg9B6KCLbKcD09XxtbP5Xa2cmvghzJtPMUEmmi+KMY5PgcQ64yxQlhg8tAFHM3opJHxQQY9Mq2hD8+S8vQuO04lu+PStXL2dxFNABOkTHyEfnqIpuUA3VEUGP6Bm9ojfnyXlx3p2PaeuSM5vZR3/kfP4Ars2TnQ==</latexit><latexit sha1_base64="qYO1ziKLPnkTEsj/lBroV/QiPSg=">AAAB+nicbZDLSgMxFIYzXmu9TXXpJlgEF1JmRNBl0YUuK9gLdMZyJs20oUlmSDJKGfsoblwo4tYncefbmF4W2vpD4OM/53BO/ijlTBvP+3aWlldW19YLG8XNre2dXbe019BJpgitk4QnqhWBppxJWjfMcNpKFQURcdqMBlfjevOBKs0SeWeGKQ0F9CSLGQFjrY5bCq5BCAiYxM37XJyko45b9ireRHgR/BmU0Uy1jvsVdBOSCSoN4aB12/dSE+agDCOcjopBpmkKZAA92rYoQVAd5pPTR/jIOl0cJ8o+afDE/T2Rg9B6KCLbKcD09XxtbP5Xa2cmvghzJtPMUEmmi+KMY5PgcQ64yxQlhg8tAFHM3opJHxQQY9Mq2hD8+S8vQuO04lu+PStXL2dxFNABOkTHyEfnqIpuUA3VEUGP6Bm9ojfnyXlx3p2PaeuSM5vZR3/kfP4Ars2TnQ==</latexit><latexit sha1_base64="qYO1ziKLPnkTEsj/lBroV/QiPSg=">AAAB+nicbZDLSgMxFIYzXmu9TXXpJlgEF1JmRNBl0YUuK9gLdMZyJs20oUlmSDJKGfsoblwo4tYncefbmF4W2vpD4OM/53BO/ijlTBvP+3aWlldW19YLG8XNre2dXbe019BJpgitk4QnqhWBppxJWjfMcNpKFQURcdqMBlfjevOBKs0SeWeGKQ0F9CSLGQFjrY5bCq5BCAiYxM37XJyko45b9ireRHgR/BmU0Uy1jvsVdBOSCSoN4aB12/dSE+agDCOcjopBpmkKZAA92rYoQVAd5pPTR/jIOl0cJ8o+afDE/T2Rg9B6KCLbKcD09XxtbP5Xa2cmvghzJtPMUEmmi+KMY5PgcQ64yxQlhg8tAFHM3opJHxQQY9Mq2hD8+S8vQuO04lu+PStXL2dxFNABOkTHyEfnqIpuUA3VEUGP6Bm9ojfnyXlx3p2PaeuSM5vZR3/kfP4Ars2TnQ==</latexit><latexit sha1_base64="qYO1ziKLPnkTEsj/lBroV/QiPSg=">AAAB+nicbZDLSgMxFIYzXmu9TXXpJlgEF1JmRNBl0YUuK9gLdMZyJs20oUlmSDJKGfsoblwo4tYncefbmF4W2vpD4OM/53BO/ijlTBvP+3aWlldW19YLG8XNre2dXbe019BJpgitk4QnqhWBppxJWjfMcNpKFQURcdqMBlfjevOBKs0SeWeGKQ0F9CSLGQFjrY5bCq5BCAiYxM37XJyko45b9ireRHgR/BmU0Uy1jvsVdBOSCSoN4aB12/dSE+agDCOcjopBpmkKZAA92rYoQVAd5pPTR/jIOl0cJ8o+afDE/T2Rg9B6KCLbKcD09XxtbP5Xa2cmvghzJtPMUEmmi+KMY5PgcQ64yxQlhg8tAFHM3opJHxQQY9Mq2hD8+S8vQuO04lu+PStXL2dxFNABOkTHyEfnqIpuUA3VEUGP6Bm9ojfnyXlx3p2PaeuSM5vZR3/kfP4Ars2TnQ==</latexit> dJ 2 Wm,p

<latexit sha1_base64="tbFA7r1FoVgL/uA5xwDgeie+7Kc=">AAAB9HicbZDLSgMxFIbP1Futt6pLN8EiuJAyI4Iui27EVQV7gXYsmUymDU0yY5IplKHP4caFIm59GHe+jWk7C239IfDxn3M4J3+QcKaN6347hZXVtfWN4mZpa3tnd6+8f9DUcaoIbZCYx6odYE05k7RhmOG0nSiKRcBpKxjeTOutEVWaxfLBjBPqC9yXLGIEG2v54V2XSdR6zMRZMumVK27VnQktg5dDBXLVe+WvbhiTVFBpCMdadzw3MX6GlWGE00mpm2qaYDLEfdqxKLGg2s9mR0/QiXVCFMXKPmnQzP09kWGh9VgEtlNgM9CLtan5X62TmujKz5hMUkMlmS+KUo5MjKYJoJApSgwfW8BEMXsrIgOsMDE2p5INwVv88jI0z6ue5fuLSu06j6MIR3AMp+DBJdTgFurQAAJP8Ayv8OaMnBfn3fmYtxacfOYQ/sj5/AEsxJGz</latexit><latexit sha1_base64="tbFA7r1FoVgL/uA5xwDgeie+7Kc=">AAAB9HicbZDLSgMxFIbP1Futt6pLN8EiuJAyI4Iui27EVQV7gXYsmUymDU0yY5IplKHP4caFIm59GHe+jWk7C239IfDxn3M4J3+QcKaN6347hZXVtfWN4mZpa3tnd6+8f9DUcaoIbZCYx6odYE05k7RhmOG0nSiKRcBpKxjeTOutEVWaxfLBjBPqC9yXLGIEG2v54V2XSdR6zMRZMumVK27VnQktg5dDBXLVe+WvbhiTVFBpCMdadzw3MX6GlWGE00mpm2qaYDLEfdqxKLGg2s9mR0/QiXVCFMXKPmnQzP09kWGh9VgEtlNgM9CLtan5X62TmujKz5hMUkMlmS+KUo5MjKYJoJApSgwfW8BEMXsrIgOsMDE2p5INwVv88jI0z6ue5fuLSu06j6MIR3AMp+DBJdTgFurQAAJP8Ayv8OaMnBfn3fmYtxacfOYQ/sj5/AEsxJGz</latexit><latexit sha1_base64="tbFA7r1FoVgL/uA5xwDgeie+7Kc=">AAAB9HicbZDLSgMxFIbP1Futt6pLN8EiuJAyI4Iui27EVQV7gXYsmUymDU0yY5IplKHP4caFIm59GHe+jWk7C239IfDxn3M4J3+QcKaN6347hZXVtfWN4mZpa3tnd6+8f9DUcaoIbZCYx6odYE05k7RhmOG0nSiKRcBpKxjeTOutEVWaxfLBjBPqC9yXLGIEG2v54V2XSdR6zMRZMumVK27VnQktg5dDBXLVe+WvbhiTVFBpCMdadzw3MX6GlWGE00mpm2qaYDLEfdqxKLGg2s9mR0/QiXVCFMXKPmnQzP09kWGh9VgEtlNgM9CLtan5X62TmujKz5hMUkMlmS+KUo5MjKYJoJApSgwfW8BEMXsrIgOsMDE2p5INwVv88jI0z6ue5fuLSu06j6MIR3AMp+DBJdTgFurQAAJP8Ayv8OaMnBfn3fmYtxacfOYQ/sj5/AEsxJGz</latexit><latexit sha1_base64="tbFA7r1FoVgL/uA5xwDgeie+7Kc=">AAAB9HicbZDLSgMxFIbP1Futt6pLN8EiuJAyI4Iui27EVQV7gXYsmUymDU0yY5IplKHP4caFIm59GHe+jWk7C239IfDxn3M4J3+QcKaN6347hZXVtfWN4mZpa3tnd6+8f9DUcaoIbZCYx6odYE05k7RhmOG0nSiKRcBpKxjeTOutEVWaxfLBjBPqC9yXLGIEG2v54V2XSdR6zMRZMumVK27VnQktg5dDBXLVe+WvbhiTVFBpCMdadzw3MX6GlWGE00mpm2qaYDLEfdqxKLGg2s9mR0/QiXVCFMXKPmnQzP09kWGh9VgEtlNgM9CLtan5X62TmujKz5hMUkMlmS+KUo5MjKYJoJApSgwfW8BEMXsrIgOsMDE2p5INwVv88jI0z6ue5fuLSu06j6MIR3AMp+DBJdTgFurQAAJP8Ayv8OaMnBfn3fmYtxacfOYQ/sj5/AEsxJGz</latexit>

    has the same regularity as    !    �̃0
<latexit sha1_base64="N1lJRH/vQ3MZgnbl3s9QBsDHS54=">AAAB+HicbZDLSgMxFIbPeK310qpLN8EiuiozIuiy6EKXFewFOkPJZDJtaJIZkoxQhz6JGxeKuPVR3Pk2pu0stPWHwMd/zuGc/GHKmTau++2srK6tb2yWtsrbO7t7ler+QVsnmSK0RRKeqG6INeVM0pZhhtNuqigWIaedcHQzrXceqdIskQ9mnNJA4IFkMSPYWKtfrfiG8Yjm/i0WAk9O+9WaW3dnQsvgFVCDQs1+9cuPEpIJKg3hWOue56YmyLEyjHA6KfuZpikmIzygPYsSC6qDfHb4BJ1YJ0JxouyTBs3c3xM5FlqPRWg7BTZDvVibmv/VepmJr4KcyTQzVJL5ojjjyCRomgKKmKLE8LEFTBSztyIyxAoTY7Mq2xC8xS8vQ/u87lm+v6g1ros4SnAEx3AGHlxCA+6gCS0gkMEzvMKb8+S8OO/Ox7x1xSlmDuGPnM8foSmTDQ==</latexit><latexit sha1_base64="N1lJRH/vQ3MZgnbl3s9QBsDHS54=">AAAB+HicbZDLSgMxFIbPeK310qpLN8EiuiozIuiy6EKXFewFOkPJZDJtaJIZkoxQhz6JGxeKuPVR3Pk2pu0stPWHwMd/zuGc/GHKmTau++2srK6tb2yWtsrbO7t7ler+QVsnmSK0RRKeqG6INeVM0pZhhtNuqigWIaedcHQzrXceqdIskQ9mnNJA4IFkMSPYWKtfrfiG8Yjm/i0WAk9O+9WaW3dnQsvgFVCDQs1+9cuPEpIJKg3hWOue56YmyLEyjHA6KfuZpikmIzygPYsSC6qDfHb4BJ1YJ0JxouyTBs3c3xM5FlqPRWg7BTZDvVibmv/VepmJr4KcyTQzVJL5ojjjyCRomgKKmKLE8LEFTBSztyIyxAoTY7Mq2xC8xS8vQ/u87lm+v6g1ros4SnAEx3AGHlxCA+6gCS0gkMEzvMKb8+S8OO/Ox7x1xSlmDuGPnM8foSmTDQ==</latexit><latexit sha1_base64="N1lJRH/vQ3MZgnbl3s9QBsDHS54=">AAAB+HicbZDLSgMxFIbPeK310qpLN8EiuiozIuiy6EKXFewFOkPJZDJtaJIZkoxQhz6JGxeKuPVR3Pk2pu0stPWHwMd/zuGc/GHKmTau++2srK6tb2yWtsrbO7t7ler+QVsnmSK0RRKeqG6INeVM0pZhhtNuqigWIaedcHQzrXceqdIskQ9mnNJA4IFkMSPYWKtfrfiG8Yjm/i0WAk9O+9WaW3dnQsvgFVCDQs1+9cuPEpIJKg3hWOue56YmyLEyjHA6KfuZpikmIzygPYsSC6qDfHb4BJ1YJ0JxouyTBs3c3xM5FlqPRWg7BTZDvVibmv/VepmJr4KcyTQzVJL5ojjjyCRomgKKmKLE8LEFTBSztyIyxAoTY7Mq2xC8xS8vQ/u87lm+v6g1ros4SnAEx3AGHlxCA+6gCS0gkMEzvMKb8+S8OO/Ox7x1xSlmDuGPnM8foSmTDQ==</latexit><latexit sha1_base64="N1lJRH/vQ3MZgnbl3s9QBsDHS54=">AAAB+HicbZDLSgMxFIbPeK310qpLN8EiuiozIuiy6EKXFewFOkPJZDJtaJIZkoxQhz6JGxeKuPVR3Pk2pu0stPWHwMd/zuGc/GHKmTau++2srK6tb2yWtsrbO7t7ler+QVsnmSK0RRKeqG6INeVM0pZhhtNuqigWIaedcHQzrXceqdIskQ9mnNJA4IFkMSPYWKtfrfiG8Yjm/i0WAk9O+9WaW3dnQsvgFVCDQs1+9cuPEpIJKg3hWOue56YmyLEyjHA6KfuZpikmIzygPYsSC6qDfHb4BJ1YJ0JxouyTBs3c3xM5FlqPRWg7BTZDvVibmv/VepmJr4KcyTQzVJL5ojjjyCRomgKKmKLE8LEFTBSztyIyxAoTY7Mq2xC8xS8vQ/u87lm+v6g1ros4SnAEx3AGHlxCA+6gCS0gkMEzvMKb8+S8OO/Ox7x1xSlmDuGPnM8foSmTDQ==</latexit>

�̃
<latexit sha1_base64="W17DwMOvG88+jrwSvZhPhrJ99y8=">AAAB9XicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosutBlBXuBzlgymUwbmmSG5IxShr6HGxeKuPVd3Pk2pu0stPWHwMd/zuGc/GEquAHX/XZKK6tr6xvlzcrW9s7uXnX/oG2STFPWoolIdDckhgmuWAs4CNZNNSMyFKwTjq6n9c4j04Yn6h7GKQskGSgec0rAWg8+cBGx3L8hUpJJv1pz6+5MeBm8AmqoULNf/fKjhGaSKaCCGNPz3BSCnGjgVLBJxc8MSwkdkQHrWVREMhPks6sn+MQ6EY4TbZ8CPHN/T+REGjOWoe2UBIZmsTY1/6v1Mogvg5yrNAOm6HxRnAkMCZ5GgCOuGQUxtkCo5vZWTIdEEwo2qIoNwVv88jK0z+qe5bvzWuOqiKOMjtAxOkUeukANdIuaqIUo0ugZvaI358l5cd6dj3lrySlmDtEfOZ8/w6aSqw==</latexit><latexit sha1_base64="W17DwMOvG88+jrwSvZhPhrJ99y8=">AAAB9XicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosutBlBXuBzlgymUwbmmSG5IxShr6HGxeKuPVd3Pk2pu0stPWHwMd/zuGc/GEquAHX/XZKK6tr6xvlzcrW9s7uXnX/oG2STFPWoolIdDckhgmuWAs4CNZNNSMyFKwTjq6n9c4j04Yn6h7GKQskGSgec0rAWg8+cBGx3L8hUpJJv1pz6+5MeBm8AmqoULNf/fKjhGaSKaCCGNPz3BSCnGjgVLBJxc8MSwkdkQHrWVREMhPks6sn+MQ6EY4TbZ8CPHN/T+REGjOWoe2UBIZmsTY1/6v1Mogvg5yrNAOm6HxRnAkMCZ5GgCOuGQUxtkCo5vZWTIdEEwo2qIoNwVv88jK0z+qe5bvzWuOqiKOMjtAxOkUeukANdIuaqIUo0ugZvaI358l5cd6dj3lrySlmDtEfOZ8/w6aSqw==</latexit><latexit sha1_base64="W17DwMOvG88+jrwSvZhPhrJ99y8=">AAAB9XicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosutBlBXuBzlgymUwbmmSG5IxShr6HGxeKuPVd3Pk2pu0stPWHwMd/zuGc/GEquAHX/XZKK6tr6xvlzcrW9s7uXnX/oG2STFPWoolIdDckhgmuWAs4CNZNNSMyFKwTjq6n9c4j04Yn6h7GKQskGSgec0rAWg8+cBGx3L8hUpJJv1pz6+5MeBm8AmqoULNf/fKjhGaSKaCCGNPz3BSCnGjgVLBJxc8MSwkdkQHrWVREMhPks6sn+MQ6EY4TbZ8CPHN/T+REGjOWoe2UBIZmsTY1/6v1Mogvg5yrNAOm6HxRnAkMCZ5GgCOuGQUxtkCo5vZWTIdEEwo2qIoNwVv88jK0z+qe5bvzWuOqiKOMjtAxOkUeukANdIuaqIUo0ugZvaI358l5cd6dj3lrySlmDtEfOZ8/w6aSqw==</latexit><latexit sha1_base64="W17DwMOvG88+jrwSvZhPhrJ99y8=">AAAB9XicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosutBlBXuBzlgymUwbmmSG5IxShr6HGxeKuPVd3Pk2pu0stPWHwMd/zuGc/GEquAHX/XZKK6tr6xvlzcrW9s7uXnX/oG2STFPWoolIdDckhgmuWAs4CNZNNSMyFKwTjq6n9c4j04Yn6h7GKQskGSgec0rAWg8+cBGx3L8hUpJJv1pz6+5MeBm8AmqoULNf/fKjhGaSKaCCGNPz3BSCnGjgVLBJxc8MSwkdkQHrWVREMhPks6sn+MQ6EY4TbZ8CPHN/T+REGjOWoe2UBIZmsTY1/6v1Mogvg5yrNAOm6HxRnAkMCZ5GgCOuGQUxtkCo5vZWTIdEEwo2qIoNwVv88jK0z+qe5bvzWuOqiKOMjtAxOkUeukANdIuaqIUo0ugZvaI358l5cd6dj3lrySlmDtEfOZ8/w6aSqw==</latexit>



 The jumps in the (m+1)-derivatives of    ̃�0
<latexit sha1_base64="N1lJRH/vQ3MZgnbl3s9QBsDHS54=">AAAB+HicbZDLSgMxFIbPeK310qpLN8EiuiozIuiy6EKXFewFOkPJZDJtaJIZkoxQhz6JGxeKuPVR3Pk2pu0stPWHwMd/zuGc/GHKmTau++2srK6tb2yWtsrbO7t7ler+QVsnmSK0RRKeqG6INeVM0pZhhtNuqigWIaedcHQzrXceqdIskQ9mnNJA4IFkMSPYWKtfrfiG8Yjm/i0WAk9O+9WaW3dnQsvgFVCDQs1+9cuPEpIJKg3hWOue56YmyLEyjHA6KfuZpikmIzygPYsSC6qDfHb4BJ1YJ0JxouyTBs3c3xM5FlqPRWg7BTZDvVibmv/VepmJr4KcyTQzVJL5ojjjyCRomgKKmKLE8LEFTBSztyIyxAoTY7Mq2xC8xS8vQ/u87lm+v6g1ros4SnAEx3AGHlxCA+6gCS0gkMEzvMKb8+S8OO/Ox7x1xSlmDuGPnM8foSmTDQ==</latexit><latexit sha1_base64="N1lJRH/vQ3MZgnbl3s9QBsDHS54=">AAAB+HicbZDLSgMxFIbPeK310qpLN8EiuiozIuiy6EKXFewFOkPJZDJtaJIZkoxQhz6JGxeKuPVR3Pk2pu0stPWHwMd/zuGc/GHKmTau++2srK6tb2yWtsrbO7t7ler+QVsnmSK0RRKeqG6INeVM0pZhhtNuqigWIaedcHQzrXceqdIskQ9mnNJA4IFkMSPYWKtfrfiG8Yjm/i0WAk9O+9WaW3dnQsvgFVCDQs1+9cuPEpIJKg3hWOue56YmyLEyjHA6KfuZpikmIzygPYsSC6qDfHb4BJ1YJ0JxouyTBs3c3xM5FlqPRWg7BTZDvVibmv/VepmJr4KcyTQzVJL5ojjjyCRomgKKmKLE8LEFTBSztyIyxAoTY7Mq2xC8xS8vQ/u87lm+v6g1ros4SnAEx3AGHlxCA+6gCS0gkMEzvMKb8+S8OO/Ox7x1xSlmDuGPnM8foSmTDQ==</latexit><latexit sha1_base64="N1lJRH/vQ3MZgnbl3s9QBsDHS54=">AAAB+HicbZDLSgMxFIbPeK310qpLN8EiuiozIuiy6EKXFewFOkPJZDJtaJIZkoxQhz6JGxeKuPVR3Pk2pu0stPWHwMd/zuGc/GHKmTau++2srK6tb2yWtsrbO7t7ler+QVsnmSK0RRKeqG6INeVM0pZhhtNuqigWIaedcHQzrXceqdIskQ9mnNJA4IFkMSPYWKtfrfiG8Yjm/i0WAk9O+9WaW3dnQsvgFVCDQs1+9cuPEpIJKg3hWOue56YmyLEyjHA6KfuZpikmIzygPYsSC6qDfHb4BJ1YJ0JxouyTBs3c3xM5FlqPRWg7BTZDvVibmv/VepmJr4KcyTQzVJL5ojjjyCRomgKKmKLE8LEFTBSztyIyxAoTY7Mq2xC8xS8vQ/u87lm+v6g1ros4SnAEx3AGHlxCA+6gCS0gkMEzvMKb8+S8OO/Ox7x1xSlmDuGPnM8foSmTDQ==</latexit><latexit sha1_base64="N1lJRH/vQ3MZgnbl3s9QBsDHS54=">AAAB+HicbZDLSgMxFIbPeK310qpLN8EiuiozIuiy6EKXFewFOkPJZDJtaJIZkoxQhz6JGxeKuPVR3Pk2pu0stPWHwMd/zuGc/GHKmTau++2srK6tb2yWtsrbO7t7ler+QVsnmSK0RRKeqG6INeVM0pZhhtNuqigWIaedcHQzrXceqdIskQ9mnNJA4IFkMSPYWKtfrfiG8Yjm/i0WAk9O+9WaW3dnQsvgFVCDQs1+9cuPEpIJKg3hWOue56YmyLEyjHA6KfuZpikmIzygPYsSC6qDfHb4BJ1YJ0JxouyTBs3c3xM5FlqPRWg7BTZDvVibmv/VepmJr4KcyTQzVJL5ojjjyCRomgKKmKLE8LEFTBSztyIyxAoTY7Mq2xC8xS8vQ/u87lm+v6g1ros4SnAEx3AGHlxCA+6gCS0gkMEzvMKb8+S8OO/Ox7x1xSlmDuGPnM8foSmTDQ==</latexit>

cancel out on the RHS!

Theorem:   If          solves the RT-equations, 
then             

(�̃, J)
<latexit sha1_base64="ebZ4xTx0bhaEUH9QDLGt6SrECuU=">AAAB+3icbZDLSsNAFIYn9VbrLdalm8EiVJCSiKDLogvFVQV7gSaUyWTSDp2ZhJmJWEJexY0LRdz6Iu58G6dtFtr6w8DHf87hnPmDhFGlHefbKq2srq1vlDcrW9s7u3v2frWj4lRi0sYxi2UvQIowKkhbU81IL5EE8YCRbjC+nta7j0QqGosHPUmIz9FQ0IhipI01sKt1T1MWksy7QZyj/PTuZGDXnIYzE1wGt4AaKNQa2F9eGOOUE6ExQ0r1XSfRfoakppiRvOKliiQIj9GQ9A0KxInys9ntOTw2TgijWJonNJy5vycyxJWa8MB0cqRHarE2Nf+r9VMdXfoZFUmqicDzRVHKoI7hNAgYUkmwZhMDCEtqboV4hCTC2sRVMSG4i19ehs5ZwzV8f15rXhVxlMEhOAJ14IIL0AS3oAXaAIMn8AxewZuVWy/Wu/Uxby1ZxcwB+CPr8wcRvpPL</latexit><latexit sha1_base64="ebZ4xTx0bhaEUH9QDLGt6SrECuU=">AAAB+3icbZDLSsNAFIYn9VbrLdalm8EiVJCSiKDLogvFVQV7gSaUyWTSDp2ZhJmJWEJexY0LRdz6Iu58G6dtFtr6w8DHf87hnPmDhFGlHefbKq2srq1vlDcrW9s7u3v2frWj4lRi0sYxi2UvQIowKkhbU81IL5EE8YCRbjC+nta7j0QqGosHPUmIz9FQ0IhipI01sKt1T1MWksy7QZyj/PTuZGDXnIYzE1wGt4AaKNQa2F9eGOOUE6ExQ0r1XSfRfoakppiRvOKliiQIj9GQ9A0KxInys9ntOTw2TgijWJonNJy5vycyxJWa8MB0cqRHarE2Nf+r9VMdXfoZFUmqicDzRVHKoI7hNAgYUkmwZhMDCEtqboV4hCTC2sRVMSG4i19ehs5ZwzV8f15rXhVxlMEhOAJ14IIL0AS3oAXaAIMn8AxewZuVWy/Wu/Uxby1ZxcwB+CPr8wcRvpPL</latexit><latexit sha1_base64="ebZ4xTx0bhaEUH9QDLGt6SrECuU=">AAAB+3icbZDLSsNAFIYn9VbrLdalm8EiVJCSiKDLogvFVQV7gSaUyWTSDp2ZhJmJWEJexY0LRdz6Iu58G6dtFtr6w8DHf87hnPmDhFGlHefbKq2srq1vlDcrW9s7u3v2frWj4lRi0sYxi2UvQIowKkhbU81IL5EE8YCRbjC+nta7j0QqGosHPUmIz9FQ0IhipI01sKt1T1MWksy7QZyj/PTuZGDXnIYzE1wGt4AaKNQa2F9eGOOUE6ExQ0r1XSfRfoakppiRvOKliiQIj9GQ9A0KxInys9ntOTw2TgijWJonNJy5vycyxJWa8MB0cqRHarE2Nf+r9VMdXfoZFUmqicDzRVHKoI7hNAgYUkmwZhMDCEtqboV4hCTC2sRVMSG4i19ehs5ZwzV8f15rXhVxlMEhOAJ14IIL0AS3oAXaAIMn8AxewZuVWy/Wu/Uxby1ZxcwB+CPr8wcRvpPL</latexit><latexit sha1_base64="ebZ4xTx0bhaEUH9QDLGt6SrECuU=">AAAB+3icbZDLSsNAFIYn9VbrLdalm8EiVJCSiKDLogvFVQV7gSaUyWTSDp2ZhJmJWEJexY0LRdz6Iu58G6dtFtr6w8DHf87hnPmDhFGlHefbKq2srq1vlDcrW9s7u3v2frWj4lRi0sYxi2UvQIowKkhbU81IL5EE8YCRbjC+nta7j0QqGosHPUmIz9FQ0IhipI01sKt1T1MWksy7QZyj/PTuZGDXnIYzE1wGt4AaKNQa2F9eGOOUE6ExQ0r1XSfRfoakppiRvOKliiQIj9GQ9A0KxInys9ntOTw2TgijWJonNJy5vycyxJWa8MB0cqRHarE2Nf+r9VMdXfoZFUmqicDzRVHKoI7hNAgYUkmwZhMDCEtqboV4hCTC2sRVMSG4i19ehs5ZwzV8f15rXhVxlMEhOAJ14IIL0AS3oAXaAIMn8AxewZuVWy/Wu/Uxby1ZxcwB+CPr8wcRvpPL</latexit>

�̃0 = �� J�1dJ
<latexit sha1_base64="qnapMw8QNdlI785Crf9VskJEYz0=">AAACCnicbZC7TsMwFIadcivlFmBkMbQIllZJF1iQKhhAnYpEL1ITKsdxW6t2EtkOUhVlZuFVWBhAiJUnYONtcNsM0PJLlj795xwdn9+LGJXKsr6N3NLyyupafr2wsbm1vWPu7rVkGAtMmjhkoeh4SBJGA9JUVDHSiQRB3GOk7Y2uJvX2AxGShsGdGkfE5WgQ0D7FSGmrZx6WHEWZTxLnGnGO0pOLGZTr90nZTv16qWcWrYo1FVwEO4MiyNTomV+OH+KYk0BhhqTs2lak3AQJRTEjacGJJYkQHqEB6WoMECfSTaanpPBYOz7sh0K/QMGp+3siQVzKMfd0J0dqKOdrE/O/WjdW/XM3oUEUKxLg2aJ+zKAK4SQX6FNBsGJjDQgLqv8K8RAJhJVOr6BDsOdPXoRWtWJrvq0Wa5dZHHlwAI7AKbDBGaiBG9AATYDBI3gGr+DNeDJejHfjY9aaM7KZffBHxucPVLyZXA==</latexit><latexit sha1_base64="qnapMw8QNdlI785Crf9VskJEYz0=">AAACCnicbZC7TsMwFIadcivlFmBkMbQIllZJF1iQKhhAnYpEL1ITKsdxW6t2EtkOUhVlZuFVWBhAiJUnYONtcNsM0PJLlj795xwdn9+LGJXKsr6N3NLyyupafr2wsbm1vWPu7rVkGAtMmjhkoeh4SBJGA9JUVDHSiQRB3GOk7Y2uJvX2AxGShsGdGkfE5WgQ0D7FSGmrZx6WHEWZTxLnGnGO0pOLGZTr90nZTv16qWcWrYo1FVwEO4MiyNTomV+OH+KYk0BhhqTs2lak3AQJRTEjacGJJYkQHqEB6WoMECfSTaanpPBYOz7sh0K/QMGp+3siQVzKMfd0J0dqKOdrE/O/WjdW/XM3oUEUKxLg2aJ+zKAK4SQX6FNBsGJjDQgLqv8K8RAJhJVOr6BDsOdPXoRWtWJrvq0Wa5dZHHlwAI7AKbDBGaiBG9AATYDBI3gGr+DNeDJejHfjY9aaM7KZffBHxucPVLyZXA==</latexit><latexit sha1_base64="qnapMw8QNdlI785Crf9VskJEYz0=">AAACCnicbZC7TsMwFIadcivlFmBkMbQIllZJF1iQKhhAnYpEL1ITKsdxW6t2EtkOUhVlZuFVWBhAiJUnYONtcNsM0PJLlj795xwdn9+LGJXKsr6N3NLyyupafr2wsbm1vWPu7rVkGAtMmjhkoeh4SBJGA9JUVDHSiQRB3GOk7Y2uJvX2AxGShsGdGkfE5WgQ0D7FSGmrZx6WHEWZTxLnGnGO0pOLGZTr90nZTv16qWcWrYo1FVwEO4MiyNTomV+OH+KYk0BhhqTs2lak3AQJRTEjacGJJYkQHqEB6WoMECfSTaanpPBYOz7sh0K/QMGp+3siQVzKMfd0J0dqKOdrE/O/WjdW/XM3oUEUKxLg2aJ+zKAK4SQX6FNBsGJjDQgLqv8K8RAJhJVOr6BDsOdPXoRWtWJrvq0Wa5dZHHlwAI7AKbDBGaiBG9AATYDBI3gGr+DNeDJejHfjY9aaM7KZffBHxucPVLyZXA==</latexit><latexit sha1_base64="qnapMw8QNdlI785Crf9VskJEYz0=">AAACCnicbZC7TsMwFIadcivlFmBkMbQIllZJF1iQKhhAnYpEL1ITKsdxW6t2EtkOUhVlZuFVWBhAiJUnYONtcNsM0PJLlj795xwdn9+LGJXKsr6N3NLyyupafr2wsbm1vWPu7rVkGAtMmjhkoeh4SBJGA9JUVDHSiQRB3GOk7Y2uJvX2AxGShsGdGkfE5WgQ0D7FSGmrZx6WHEWZTxLnGnGO0pOLGZTr90nZTv16qWcWrYo1FVwEO4MiyNTomV+OH+KYk0BhhqTs2lak3AQJRTEjacGJJYkQHqEB6WoMECfSTaanpPBYOz7sh0K/QMGp+3siQVzKMfd0J0dqKOdrE/O/WjdW/XM3oUEUKxLg2aJ+zKAK4SQX6FNBsGJjDQgLqv8K8RAJhJVOr6BDsOdPXoRWtWJrvq0Wa5dZHHlwAI7AKbDBGaiBG9AATYDBI3gGr+DNeDJejHfjY9aaM7KZffBHxucPVLyZXA==</latexit>

Finally,  the     which solve the RT-
equations may not solve the Riemann-
flat condition…     

�̃
<latexit sha1_base64="W17DwMOvG88+jrwSvZhPhrJ99y8=">AAAB9XicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosutBlBXuBzlgymUwbmmSG5IxShr6HGxeKuPVd3Pk2pu0stPWHwMd/zuGc/GEquAHX/XZKK6tr6xvlzcrW9s7uXnX/oG2STFPWoolIdDckhgmuWAs4CNZNNSMyFKwTjq6n9c4j04Yn6h7GKQskGSgec0rAWg8+cBGx3L8hUpJJv1pz6+5MeBm8AmqoULNf/fKjhGaSKaCCGNPz3BSCnGjgVLBJxc8MSwkdkQHrWVREMhPks6sn+MQ6EY4TbZ8CPHN/T+REGjOWoe2UBIZmsTY1/6v1Mogvg5yrNAOm6HxRnAkMCZ5GgCOuGQUxtkCo5vZWTIdEEwo2qIoNwVv88jK0z+qe5bvzWuOqiKOMjtAxOkUeukANdIuaqIUo0ugZvaI358l5cd6dj3lrySlmDtEfOZ8/w6aSqw==</latexit><latexit sha1_base64="W17DwMOvG88+jrwSvZhPhrJ99y8=">AAAB9XicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosutBlBXuBzlgymUwbmmSG5IxShr6HGxeKuPVd3Pk2pu0stPWHwMd/zuGc/GEquAHX/XZKK6tr6xvlzcrW9s7uXnX/oG2STFPWoolIdDckhgmuWAs4CNZNNSMyFKwTjq6n9c4j04Yn6h7GKQskGSgec0rAWg8+cBGx3L8hUpJJv1pz6+5MeBm8AmqoULNf/fKjhGaSKaCCGNPz3BSCnGjgVLBJxc8MSwkdkQHrWVREMhPks6sn+MQ6EY4TbZ8CPHN/T+REGjOWoe2UBIZmsTY1/6v1Mogvg5yrNAOm6HxRnAkMCZ5GgCOuGQUxtkCo5vZWTIdEEwo2qIoNwVv88jK0z+qe5bvzWuOqiKOMjtAxOkUeukANdIuaqIUo0ugZvaI358l5cd6dj3lrySlmDtEfOZ8/w6aSqw==</latexit><latexit sha1_base64="W17DwMOvG88+jrwSvZhPhrJ99y8=">AAAB9XicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosutBlBXuBzlgymUwbmmSG5IxShr6HGxeKuPVd3Pk2pu0stPWHwMd/zuGc/GEquAHX/XZKK6tr6xvlzcrW9s7uXnX/oG2STFPWoolIdDckhgmuWAs4CNZNNSMyFKwTjq6n9c4j04Yn6h7GKQskGSgec0rAWg8+cBGx3L8hUpJJv1pz6+5MeBm8AmqoULNf/fKjhGaSKaCCGNPz3BSCnGjgVLBJxc8MSwkdkQHrWVREMhPks6sn+MQ6EY4TbZ8CPHN/T+REGjOWoe2UBIZmsTY1/6v1Mogvg5yrNAOm6HxRnAkMCZ5GgCOuGQUxtkCo5vZWTIdEEwo2qIoNwVv88jK0z+qe5bvzWuOqiKOMjtAxOkUeukANdIuaqIUo0ugZvaI358l5cd6dj3lrySlmDtEfOZ8/w6aSqw==</latexit><latexit sha1_base64="W17DwMOvG88+jrwSvZhPhrJ99y8=">AAAB9XicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosutBlBXuBzlgymUwbmmSG5IxShr6HGxeKuPVd3Pk2pu0stPWHwMd/zuGc/GEquAHX/XZKK6tr6xvlzcrW9s7uXnX/oG2STFPWoolIdDckhgmuWAs4CNZNNSMyFKwTjq6n9c4j04Yn6h7GKQskGSgec0rAWg8+cBGx3L8hUpJJv1pz6+5MeBm8AmqoULNf/fKjhGaSKaCCGNPz3BSCnGjgVLBJxc8MSwkdkQHrWVREMhPks6sn+MQ6EY4TbZ8CPHN/T+REGjOWoe2UBIZmsTY1/6v1Mogvg5yrNAOm6HxRnAkMCZ5GgCOuGQUxtkCo5vZWTIdEEwo2qIoNwVv88jK0z+qe5bvzWuOqiKOMjtAxOkUeukANdIuaqIUo0ugZvaI358l5cd6dj3lrySlmDtEfOZ8/w6aSqw==</latexit>

�̃0 2 Wm+1,p
<latexit sha1_base64="Y7RzurYCoPxt0H8r+o4l+PQpI6w=">AAACBXicbZDLSsNAFIYn9VbrLepSF4NFFBRJRNBl0YUuK9gLNLFMJpN26MwkzEyEErJx46u4caGIW9/BnW/jtM1CW38Y+PjPOZw5f5AwqrTjfFulufmFxaXycmVldW19w97caqo4lZg0cMxi2Q6QIowK0tBUM9JOJEE8YKQVDK5G9dYDkYrG4k4PE+Jz1BM0ohhpY3XtXU9TFpLMu0aco/zAowK27jN+5B4nedeuOifOWHAW3AKqoFC9a395YYxTToTGDCnVcZ1E+xmSmmJG8oqXKpIgPEA90jEoECfKz8ZX5HDfOCGMYmme0HDs/p7IEFdqyAPTyZHuq+nayPyv1kl1dOFnVCSpJgJPFkUpgzqGo0hgSCXBmg0NICyp+SvEfSQR1ia4ignBnT55FpqnJ67h27Nq7bKIowx2wB44BC44BzVwA+qgATB4BM/gFbxZT9aL9W59TFpLVjGzDf7I+vwBk+KX9A==</latexit><latexit sha1_base64="Y7RzurYCoPxt0H8r+o4l+PQpI6w=">AAACBXicbZDLSsNAFIYn9VbrLepSF4NFFBRJRNBl0YUuK9gLNLFMJpN26MwkzEyEErJx46u4caGIW9/BnW/jtM1CW38Y+PjPOZw5f5AwqrTjfFulufmFxaXycmVldW19w97caqo4lZg0cMxi2Q6QIowK0tBUM9JOJEE8YKQVDK5G9dYDkYrG4k4PE+Jz1BM0ohhpY3XtXU9TFpLMu0aco/zAowK27jN+5B4nedeuOifOWHAW3AKqoFC9a395YYxTToTGDCnVcZ1E+xmSmmJG8oqXKpIgPEA90jEoECfKz8ZX5HDfOCGMYmme0HDs/p7IEFdqyAPTyZHuq+nayPyv1kl1dOFnVCSpJgJPFkUpgzqGo0hgSCXBmg0NICyp+SvEfSQR1ia4ignBnT55FpqnJ67h27Nq7bKIowx2wB44BC44BzVwA+qgATB4BM/gFbxZT9aL9W59TFpLVjGzDf7I+vwBk+KX9A==</latexit><latexit sha1_base64="Y7RzurYCoPxt0H8r+o4l+PQpI6w=">AAACBXicbZDLSsNAFIYn9VbrLepSF4NFFBRJRNBl0YUuK9gLNLFMJpN26MwkzEyEErJx46u4caGIW9/BnW/jtM1CW38Y+PjPOZw5f5AwqrTjfFulufmFxaXycmVldW19w97caqo4lZg0cMxi2Q6QIowK0tBUM9JOJEE8YKQVDK5G9dYDkYrG4k4PE+Jz1BM0ohhpY3XtXU9TFpLMu0aco/zAowK27jN+5B4nedeuOifOWHAW3AKqoFC9a395YYxTToTGDCnVcZ1E+xmSmmJG8oqXKpIgPEA90jEoECfKz8ZX5HDfOCGMYmme0HDs/p7IEFdqyAPTyZHuq+nayPyv1kl1dOFnVCSpJgJPFkUpgzqGo0hgSCXBmg0NICyp+SvEfSQR1ia4ignBnT55FpqnJ67h27Nq7bKIowx2wB44BC44BzVwA+qgATB4BM/gFbxZT9aL9W59TFpLVjGzDf7I+vwBk+KX9A==</latexit><latexit sha1_base64="Y7RzurYCoPxt0H8r+o4l+PQpI6w=">AAACBXicbZDLSsNAFIYn9VbrLepSF4NFFBRJRNBl0YUuK9gLNLFMJpN26MwkzEyEErJx46u4caGIW9/BnW/jtM1CW38Y+PjPOZw5f5AwqrTjfFulufmFxaXycmVldW19w97caqo4lZg0cMxi2Q6QIowK0tBUM9JOJEE8YKQVDK5G9dYDkYrG4k4PE+Jz1BM0ohhpY3XtXU9TFpLMu0aco/zAowK27jN+5B4nedeuOifOWHAW3AKqoFC9a395YYxTToTGDCnVcZ1E+xmSmmJG8oqXKpIgPEA90jEoECfKz8ZX5HDfOCGMYmme0HDs/p7IEFdqyAPTyZHuq+nayPyv1kl1dOFnVCSpJgJPFkUpgzqGo0hgSCXBmg0NICyp+SvEfSQR1ia4ignBnT55FpqnJ67h27Nq7bKIowx2wB44BC44BzVwA+qgATB4BM/gFbxZT9aL9W59TFpLVjGzDf7I+vwBk+KX9A==</latexit>

� 2 Wm,p
<latexit sha1_base64="qYO1ziKLPnkTEsj/lBroV/QiPSg=">AAAB+nicbZDLSgMxFIYzXmu9TXXpJlgEF1JmRNBl0YUuK9gLdMZyJs20oUlmSDJKGfsoblwo4tYncefbmF4W2vpD4OM/53BO/ijlTBvP+3aWlldW19YLG8XNre2dXbe019BJpgitk4QnqhWBppxJWjfMcNpKFQURcdqMBlfjevOBKs0SeWeGKQ0F9CSLGQFjrY5bCq5BCAiYxM37XJyko45b9ireRHgR/BmU0Uy1jvsVdBOSCSoN4aB12/dSE+agDCOcjopBpmkKZAA92rYoQVAd5pPTR/jIOl0cJ8o+afDE/T2Rg9B6KCLbKcD09XxtbP5Xa2cmvghzJtPMUEmmi+KMY5PgcQ64yxQlhg8tAFHM3opJHxQQY9Mq2hD8+S8vQuO04lu+PStXL2dxFNABOkTHyEfnqIpuUA3VEUGP6Bm9ojfnyXlx3p2PaeuSM5vZR3/kfP4Ars2TnQ==</latexit><latexit sha1_base64="qYO1ziKLPnkTEsj/lBroV/QiPSg=">AAAB+nicbZDLSgMxFIYzXmu9TXXpJlgEF1JmRNBl0YUuK9gLdMZyJs20oUlmSDJKGfsoblwo4tYncefbmF4W2vpD4OM/53BO/ijlTBvP+3aWlldW19YLG8XNre2dXbe019BJpgitk4QnqhWBppxJWjfMcNpKFQURcdqMBlfjevOBKs0SeWeGKQ0F9CSLGQFjrY5bCq5BCAiYxM37XJyko45b9ireRHgR/BmU0Uy1jvsVdBOSCSoN4aB12/dSE+agDCOcjopBpmkKZAA92rYoQVAd5pPTR/jIOl0cJ8o+afDE/T2Rg9B6KCLbKcD09XxtbP5Xa2cmvghzJtPMUEmmi+KMY5PgcQ64yxQlhg8tAFHM3opJHxQQY9Mq2hD8+S8vQuO04lu+PStXL2dxFNABOkTHyEfnqIpuUA3VEUGP6Bm9ojfnyXlx3p2PaeuSM5vZR3/kfP4Ars2TnQ==</latexit><latexit sha1_base64="qYO1ziKLPnkTEsj/lBroV/QiPSg=">AAAB+nicbZDLSgMxFIYzXmu9TXXpJlgEF1JmRNBl0YUuK9gLdMZyJs20oUlmSDJKGfsoblwo4tYncefbmF4W2vpD4OM/53BO/ijlTBvP+3aWlldW19YLG8XNre2dXbe019BJpgitk4QnqhWBppxJWjfMcNpKFQURcdqMBlfjevOBKs0SeWeGKQ0F9CSLGQFjrY5bCq5BCAiYxM37XJyko45b9ireRHgR/BmU0Uy1jvsVdBOSCSoN4aB12/dSE+agDCOcjopBpmkKZAA92rYoQVAd5pPTR/jIOl0cJ8o+afDE/T2Rg9B6KCLbKcD09XxtbP5Xa2cmvghzJtPMUEmmi+KMY5PgcQ64yxQlhg8tAFHM3opJHxQQY9Mq2hD8+S8vQuO04lu+PStXL2dxFNABOkTHyEfnqIpuUA3VEUGP6Bm9ojfnyXlx3p2PaeuSM5vZR3/kfP4Ars2TnQ==</latexit><latexit sha1_base64="qYO1ziKLPnkTEsj/lBroV/QiPSg=">AAAB+nicbZDLSgMxFIYzXmu9TXXpJlgEF1JmRNBl0YUuK9gLdMZyJs20oUlmSDJKGfsoblwo4tYncefbmF4W2vpD4OM/53BO/ijlTBvP+3aWlldW19YLG8XNre2dXbe019BJpgitk4QnqhWBppxJWjfMcNpKFQURcdqMBlfjevOBKs0SeWeGKQ0F9CSLGQFjrY5bCq5BCAiYxM37XJyko45b9ireRHgR/BmU0Uy1jvsVdBOSCSoN4aB12/dSE+agDCOcjopBpmkKZAA92rYoQVAd5pPTR/jIOl0cJ8o+afDE/T2Rg9B6KCLbKcD09XxtbP5Xa2cmvghzJtPMUEmmi+KMY5PgcQ64yxQlhg8tAFHM3opJHxQQY9Mq2hD8+S8vQuO04lu+PStXL2dxFNABOkTHyEfnqIpuUA3VEUGP6Bm9ojfnyXlx3p2PaeuSM5vZR3/kfP4Ars2TnQ==</latexit> dJ 2 Wm,p

<latexit sha1_base64="tbFA7r1FoVgL/uA5xwDgeie+7Kc=">AAAB9HicbZDLSgMxFIbP1Futt6pLN8EiuJAyI4Iui27EVQV7gXYsmUymDU0yY5IplKHP4caFIm59GHe+jWk7C239IfDxn3M4J3+QcKaN6347hZXVtfWN4mZpa3tnd6+8f9DUcaoIbZCYx6odYE05k7RhmOG0nSiKRcBpKxjeTOutEVWaxfLBjBPqC9yXLGIEG2v54V2XSdR6zMRZMumVK27VnQktg5dDBXLVe+WvbhiTVFBpCMdadzw3MX6GlWGE00mpm2qaYDLEfdqxKLGg2s9mR0/QiXVCFMXKPmnQzP09kWGh9VgEtlNgM9CLtan5X62TmujKz5hMUkMlmS+KUo5MjKYJoJApSgwfW8BEMXsrIgOsMDE2p5INwVv88jI0z6ue5fuLSu06j6MIR3AMp+DBJdTgFurQAAJP8Ayv8OaMnBfn3fmYtxacfOYQ/sj5/AEsxJGz</latexit><latexit sha1_base64="tbFA7r1FoVgL/uA5xwDgeie+7Kc=">AAAB9HicbZDLSgMxFIbP1Futt6pLN8EiuJAyI4Iui27EVQV7gXYsmUymDU0yY5IplKHP4caFIm59GHe+jWk7C239IfDxn3M4J3+QcKaN6347hZXVtfWN4mZpa3tnd6+8f9DUcaoIbZCYx6odYE05k7RhmOG0nSiKRcBpKxjeTOutEVWaxfLBjBPqC9yXLGIEG2v54V2XSdR6zMRZMumVK27VnQktg5dDBXLVe+WvbhiTVFBpCMdadzw3MX6GlWGE00mpm2qaYDLEfdqxKLGg2s9mR0/QiXVCFMXKPmnQzP09kWGh9VgEtlNgM9CLtan5X62TmujKz5hMUkMlmS+KUo5MjKYJoJApSgwfW8BEMXsrIgOsMDE2p5INwVv88jI0z6ue5fuLSu06j6MIR3AMp+DBJdTgFurQAAJP8Ayv8OaMnBfn3fmYtxacfOYQ/sj5/AEsxJGz</latexit><latexit sha1_base64="tbFA7r1FoVgL/uA5xwDgeie+7Kc=">AAAB9HicbZDLSgMxFIbP1Futt6pLN8EiuJAyI4Iui27EVQV7gXYsmUymDU0yY5IplKHP4caFIm59GHe+jWk7C239IfDxn3M4J3+QcKaN6347hZXVtfWN4mZpa3tnd6+8f9DUcaoIbZCYx6odYE05k7RhmOG0nSiKRcBpKxjeTOutEVWaxfLBjBPqC9yXLGIEG2v54V2XSdR6zMRZMumVK27VnQktg5dDBXLVe+WvbhiTVFBpCMdadzw3MX6GlWGE00mpm2qaYDLEfdqxKLGg2s9mR0/QiXVCFMXKPmnQzP09kWGh9VgEtlNgM9CLtan5X62TmujKz5hMUkMlmS+KUo5MjKYJoJApSgwfW8BEMXsrIgOsMDE2p5INwVv88jI0z6ue5fuLSu06j6MIR3AMp+DBJdTgFurQAAJP8Ayv8OaMnBfn3fmYtxacfOYQ/sj5/AEsxJGz</latexit><latexit sha1_base64="tbFA7r1FoVgL/uA5xwDgeie+7Kc=">AAAB9HicbZDLSgMxFIbP1Futt6pLN8EiuJAyI4Iui27EVQV7gXYsmUymDU0yY5IplKHP4caFIm59GHe+jWk7C239IfDxn3M4J3+QcKaN6347hZXVtfWN4mZpa3tnd6+8f9DUcaoIbZCYx6odYE05k7RhmOG0nSiKRcBpKxjeTOutEVWaxfLBjBPqC9yXLGIEG2v54V2XSdR6zMRZMumVK27VnQktg5dDBXLVe+WvbhiTVFBpCMdadzw3MX6GlWGE00mpm2qaYDLEfdqxKLGg2s9mR0/QiXVCFMXKPmnQzP09kWGh9VgEtlNgM9CLtan5X62TmujKz5hMUkMlmS+KUo5MjKYJoJApSgwfW8BEMXsrIgOsMDE2p5INwVv88jI0z6ue5fuLSu06j6MIR3AMp+DBJdTgFurQAAJP8Ayv8OaMnBfn3fmYtxacfOYQ/sj5/AEsxJGz</latexit>



Represents a change of gauge:

Theorem:   If          solves the RT-equations, 
then             

(�̃, J)
<latexit sha1_base64="ebZ4xTx0bhaEUH9QDLGt6SrECuU=">AAAB+3icbZDLSsNAFIYn9VbrLdalm8EiVJCSiKDLogvFVQV7gSaUyWTSDp2ZhJmJWEJexY0LRdz6Iu58G6dtFtr6w8DHf87hnPmDhFGlHefbKq2srq1vlDcrW9s7u3v2frWj4lRi0sYxi2UvQIowKkhbU81IL5EE8YCRbjC+nta7j0QqGosHPUmIz9FQ0IhipI01sKt1T1MWksy7QZyj/PTuZGDXnIYzE1wGt4AaKNQa2F9eGOOUE6ExQ0r1XSfRfoakppiRvOKliiQIj9GQ9A0KxInys9ntOTw2TgijWJonNJy5vycyxJWa8MB0cqRHarE2Nf+r9VMdXfoZFUmqicDzRVHKoI7hNAgYUkmwZhMDCEtqboV4hCTC2sRVMSG4i19ehs5ZwzV8f15rXhVxlMEhOAJ14IIL0AS3oAXaAIMn8AxewZuVWy/Wu/Uxby1ZxcwB+CPr8wcRvpPL</latexit><latexit sha1_base64="ebZ4xTx0bhaEUH9QDLGt6SrECuU=">AAAB+3icbZDLSsNAFIYn9VbrLdalm8EiVJCSiKDLogvFVQV7gSaUyWTSDp2ZhJmJWEJexY0LRdz6Iu58G6dtFtr6w8DHf87hnPmDhFGlHefbKq2srq1vlDcrW9s7u3v2frWj4lRi0sYxi2UvQIowKkhbU81IL5EE8YCRbjC+nta7j0QqGosHPUmIz9FQ0IhipI01sKt1T1MWksy7QZyj/PTuZGDXnIYzE1wGt4AaKNQa2F9eGOOUE6ExQ0r1XSfRfoakppiRvOKliiQIj9GQ9A0KxInys9ntOTw2TgijWJonNJy5vycyxJWa8MB0cqRHarE2Nf+r9VMdXfoZFUmqicDzRVHKoI7hNAgYUkmwZhMDCEtqboV4hCTC2sRVMSG4i19ehs5ZwzV8f15rXhVxlMEhOAJ14IIL0AS3oAXaAIMn8AxewZuVWy/Wu/Uxby1ZxcwB+CPr8wcRvpPL</latexit><latexit sha1_base64="ebZ4xTx0bhaEUH9QDLGt6SrECuU=">AAAB+3icbZDLSsNAFIYn9VbrLdalm8EiVJCSiKDLogvFVQV7gSaUyWTSDp2ZhJmJWEJexY0LRdz6Iu58G6dtFtr6w8DHf87hnPmDhFGlHefbKq2srq1vlDcrW9s7u3v2frWj4lRi0sYxi2UvQIowKkhbU81IL5EE8YCRbjC+nta7j0QqGosHPUmIz9FQ0IhipI01sKt1T1MWksy7QZyj/PTuZGDXnIYzE1wGt4AaKNQa2F9eGOOUE6ExQ0r1XSfRfoakppiRvOKliiQIj9GQ9A0KxInys9ntOTw2TgijWJonNJy5vycyxJWa8MB0cqRHarE2Nf+r9VMdXfoZFUmqicDzRVHKoI7hNAgYUkmwZhMDCEtqboV4hCTC2sRVMSG4i19ehs5ZwzV8f15rXhVxlMEhOAJ14IIL0AS3oAXaAIMn8AxewZuVWy/Wu/Uxby1ZxcwB+CPr8wcRvpPL</latexit><latexit sha1_base64="ebZ4xTx0bhaEUH9QDLGt6SrECuU=">AAAB+3icbZDLSsNAFIYn9VbrLdalm8EiVJCSiKDLogvFVQV7gSaUyWTSDp2ZhJmJWEJexY0LRdz6Iu58G6dtFtr6w8DHf87hnPmDhFGlHefbKq2srq1vlDcrW9s7u3v2frWj4lRi0sYxi2UvQIowKkhbU81IL5EE8YCRbjC+nta7j0QqGosHPUmIz9FQ0IhipI01sKt1T1MWksy7QZyj/PTuZGDXnIYzE1wGt4AaKNQa2F9eGOOUE6ExQ0r1XSfRfoakppiRvOKliiQIj9GQ9A0KxInys9ntOTw2TgijWJonNJy5vycyxJWa8MB0cqRHarE2Nf+r9VMdXfoZFUmqicDzRVHKoI7hNAgYUkmwZhMDCEtqboV4hCTC2sRVMSG4i19ehs5ZwzV8f15rXhVxlMEhOAJ14IIL0AS3oAXaAIMn8AxewZuVWy/Wu/Uxby1ZxcwB+CPr8wcRvpPL</latexit>

�̃0 = �� J�1dJ
<latexit sha1_base64="qnapMw8QNdlI785Crf9VskJEYz0=">AAACCnicbZC7TsMwFIadcivlFmBkMbQIllZJF1iQKhhAnYpEL1ITKsdxW6t2EtkOUhVlZuFVWBhAiJUnYONtcNsM0PJLlj795xwdn9+LGJXKsr6N3NLyyupafr2wsbm1vWPu7rVkGAtMmjhkoeh4SBJGA9JUVDHSiQRB3GOk7Y2uJvX2AxGShsGdGkfE5WgQ0D7FSGmrZx6WHEWZTxLnGnGO0pOLGZTr90nZTv16qWcWrYo1FVwEO4MiyNTomV+OH+KYk0BhhqTs2lak3AQJRTEjacGJJYkQHqEB6WoMECfSTaanpPBYOz7sh0K/QMGp+3siQVzKMfd0J0dqKOdrE/O/WjdW/XM3oUEUKxLg2aJ+zKAK4SQX6FNBsGJjDQgLqv8K8RAJhJVOr6BDsOdPXoRWtWJrvq0Wa5dZHHlwAI7AKbDBGaiBG9AATYDBI3gGr+DNeDJejHfjY9aaM7KZffBHxucPVLyZXA==</latexit><latexit sha1_base64="qnapMw8QNdlI785Crf9VskJEYz0=">AAACCnicbZC7TsMwFIadcivlFmBkMbQIllZJF1iQKhhAnYpEL1ITKsdxW6t2EtkOUhVlZuFVWBhAiJUnYONtcNsM0PJLlj795xwdn9+LGJXKsr6N3NLyyupafr2wsbm1vWPu7rVkGAtMmjhkoeh4SBJGA9JUVDHSiQRB3GOk7Y2uJvX2AxGShsGdGkfE5WgQ0D7FSGmrZx6WHEWZTxLnGnGO0pOLGZTr90nZTv16qWcWrYo1FVwEO4MiyNTomV+OH+KYk0BhhqTs2lak3AQJRTEjacGJJYkQHqEB6WoMECfSTaanpPBYOz7sh0K/QMGp+3siQVzKMfd0J0dqKOdrE/O/WjdW/XM3oUEUKxLg2aJ+zKAK4SQX6FNBsGJjDQgLqv8K8RAJhJVOr6BDsOdPXoRWtWJrvq0Wa5dZHHlwAI7AKbDBGaiBG9AATYDBI3gGr+DNeDJejHfjY9aaM7KZffBHxucPVLyZXA==</latexit><latexit sha1_base64="qnapMw8QNdlI785Crf9VskJEYz0=">AAACCnicbZC7TsMwFIadcivlFmBkMbQIllZJF1iQKhhAnYpEL1ITKsdxW6t2EtkOUhVlZuFVWBhAiJUnYONtcNsM0PJLlj795xwdn9+LGJXKsr6N3NLyyupafr2wsbm1vWPu7rVkGAtMmjhkoeh4SBJGA9JUVDHSiQRB3GOk7Y2uJvX2AxGShsGdGkfE5WgQ0D7FSGmrZx6WHEWZTxLnGnGO0pOLGZTr90nZTv16qWcWrYo1FVwEO4MiyNTomV+OH+KYk0BhhqTs2lak3AQJRTEjacGJJYkQHqEB6WoMECfSTaanpPBYOz7sh0K/QMGp+3siQVzKMfd0J0dqKOdrE/O/WjdW/XM3oUEUKxLg2aJ+zKAK4SQX6FNBsGJjDQgLqv8K8RAJhJVOr6BDsOdPXoRWtWJrvq0Wa5dZHHlwAI7AKbDBGaiBG9AATYDBI3gGr+DNeDJejHfjY9aaM7KZffBHxucPVLyZXA==</latexit><latexit sha1_base64="qnapMw8QNdlI785Crf9VskJEYz0=">AAACCnicbZC7TsMwFIadcivlFmBkMbQIllZJF1iQKhhAnYpEL1ITKsdxW6t2EtkOUhVlZuFVWBhAiJUnYONtcNsM0PJLlj795xwdn9+LGJXKsr6N3NLyyupafr2wsbm1vWPu7rVkGAtMmjhkoeh4SBJGA9JUVDHSiQRB3GOk7Y2uJvX2AxGShsGdGkfE5WgQ0D7FSGmrZx6WHEWZTxLnGnGO0pOLGZTr90nZTv16qWcWrYo1FVwEO4MiyNTomV+OH+KYk0BhhqTs2lak3AQJRTEjacGJJYkQHqEB6WoMECfSTaanpPBYOz7sh0K/QMGp+3siQVzKMfd0J0dqKOdrE/O/WjdW/XM3oUEUKxLg2aJ+zKAK4SQX6FNBsGJjDQgLqv8K8RAJhJVOr6BDsOdPXoRWtWJrvq0Wa5dZHHlwAI7AKbDBGaiBG9AATYDBI3gGr+DNeDJejHfjY9aaM7KZffBHxucPVLyZXA==</latexit>

Finally,  the     which solve the RT-
equations may not solve the Riemann-
flat condition…     

�̃
<latexit sha1_base64="W17DwMOvG88+jrwSvZhPhrJ99y8=">AAAB9XicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosutBlBXuBzlgymUwbmmSG5IxShr6HGxeKuPVd3Pk2pu0stPWHwMd/zuGc/GEquAHX/XZKK6tr6xvlzcrW9s7uXnX/oG2STFPWoolIdDckhgmuWAs4CNZNNSMyFKwTjq6n9c4j04Yn6h7GKQskGSgec0rAWg8+cBGx3L8hUpJJv1pz6+5MeBm8AmqoULNf/fKjhGaSKaCCGNPz3BSCnGjgVLBJxc8MSwkdkQHrWVREMhPks6sn+MQ6EY4TbZ8CPHN/T+REGjOWoe2UBIZmsTY1/6v1Mogvg5yrNAOm6HxRnAkMCZ5GgCOuGQUxtkCo5vZWTIdEEwo2qIoNwVv88jK0z+qe5bvzWuOqiKOMjtAxOkUeukANdIuaqIUo0ugZvaI358l5cd6dj3lrySlmDtEfOZ8/w6aSqw==</latexit><latexit sha1_base64="W17DwMOvG88+jrwSvZhPhrJ99y8=">AAAB9XicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosutBlBXuBzlgymUwbmmSG5IxShr6HGxeKuPVd3Pk2pu0stPWHwMd/zuGc/GEquAHX/XZKK6tr6xvlzcrW9s7uXnX/oG2STFPWoolIdDckhgmuWAs4CNZNNSMyFKwTjq6n9c4j04Yn6h7GKQskGSgec0rAWg8+cBGx3L8hUpJJv1pz6+5MeBm8AmqoULNf/fKjhGaSKaCCGNPz3BSCnGjgVLBJxc8MSwkdkQHrWVREMhPks6sn+MQ6EY4TbZ8CPHN/T+REGjOWoe2UBIZmsTY1/6v1Mogvg5yrNAOm6HxRnAkMCZ5GgCOuGQUxtkCo5vZWTIdEEwo2qIoNwVv88jK0z+qe5bvzWuOqiKOMjtAxOkUeukANdIuaqIUo0ugZvaI358l5cd6dj3lrySlmDtEfOZ8/w6aSqw==</latexit><latexit sha1_base64="W17DwMOvG88+jrwSvZhPhrJ99y8=">AAAB9XicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosutBlBXuBzlgymUwbmmSG5IxShr6HGxeKuPVd3Pk2pu0stPWHwMd/zuGc/GEquAHX/XZKK6tr6xvlzcrW9s7uXnX/oG2STFPWoolIdDckhgmuWAs4CNZNNSMyFKwTjq6n9c4j04Yn6h7GKQskGSgec0rAWg8+cBGx3L8hUpJJv1pz6+5MeBm8AmqoULNf/fKjhGaSKaCCGNPz3BSCnGjgVLBJxc8MSwkdkQHrWVREMhPks6sn+MQ6EY4TbZ8CPHN/T+REGjOWoe2UBIZmsTY1/6v1Mogvg5yrNAOm6HxRnAkMCZ5GgCOuGQUxtkCo5vZWTIdEEwo2qIoNwVv88jK0z+qe5bvzWuOqiKOMjtAxOkUeukANdIuaqIUo0ugZvaI358l5cd6dj3lrySlmDtEfOZ8/w6aSqw==</latexit><latexit sha1_base64="W17DwMOvG88+jrwSvZhPhrJ99y8=">AAAB9XicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosutBlBXuBzlgymUwbmmSG5IxShr6HGxeKuPVd3Pk2pu0stPWHwMd/zuGc/GEquAHX/XZKK6tr6xvlzcrW9s7uXnX/oG2STFPWoolIdDckhgmuWAs4CNZNNSMyFKwTjq6n9c4j04Yn6h7GKQskGSgec0rAWg8+cBGx3L8hUpJJv1pz6+5MeBm8AmqoULNf/fKjhGaSKaCCGNPz3BSCnGjgVLBJxc8MSwkdkQHrWVREMhPks6sn+MQ6EY4TbZ8CPHN/T+REGjOWoe2UBIZmsTY1/6v1Mogvg5yrNAOm6HxRnAkMCZ5GgCOuGQUxtkCo5vZWTIdEEwo2qIoNwVv88jK0z+qe5bvzWuOqiKOMjtAxOkUeukANdIuaqIUo0ugZvaI358l5cd6dj3lrySlmDtEfOZ8/w6aSqw==</latexit>

The transformation:

A ! A0 2 Wm,p
<latexit sha1_base64="1pQph/Ft8ieVy/CTQFdQaNfYZWs=">AAAB+3icbZDLSsNAFIZP6q3WW6xLN4NFdCElEUGXrW5cVrAXaGKZTCft0MkkzEzEEvIqblwo4tYXcefbOL0stPWHgY//nMOc8wcJZ0o7zrdVWFldW98obpa2tnd29+z9ckvFqSS0SWIey06AFeVM0KZmmtNOIimOAk7bwehmUm8/UqlYLO71OKF+hAeChYxgbayeXa57Okb1E48J1H7IorMk79kVp+pMhZbBnUMF5mr07C+vH5M0okITjpXquk6i/QxLzQineclLFU0wGeEB7RoUOKLKz6a75+jYOH0UxtI8odHU/T2R4UipcRSYzgjroVqsTcz/at1Uh1d+xkSSairI7KMw5cicOwkC9ZmkRPOxAUwkM7siMsQSE23iKpkQ3MWTl6F1XnUN311UatfzOIpwCEdwCi5cQg1uoQFNIPAEz/AKb1ZuvVjv1sestWDNZw7gj6zPH3/Vk3A=</latexit><latexit sha1_base64="1pQph/Ft8ieVy/CTQFdQaNfYZWs=">AAAB+3icbZDLSsNAFIZP6q3WW6xLN4NFdCElEUGXrW5cVrAXaGKZTCft0MkkzEzEEvIqblwo4tYXcefbOL0stPWHgY//nMOc8wcJZ0o7zrdVWFldW98obpa2tnd29+z9ckvFqSS0SWIey06AFeVM0KZmmtNOIimOAk7bwehmUm8/UqlYLO71OKF+hAeChYxgbayeXa57Okb1E48J1H7IorMk79kVp+pMhZbBnUMF5mr07C+vH5M0okITjpXquk6i/QxLzQineclLFU0wGeEB7RoUOKLKz6a75+jYOH0UxtI8odHU/T2R4UipcRSYzgjroVqsTcz/at1Uh1d+xkSSairI7KMw5cicOwkC9ZmkRPOxAUwkM7siMsQSE23iKpkQ3MWTl6F1XnUN311UatfzOIpwCEdwCi5cQg1uoQFNIPAEz/AKb1ZuvVjv1sestWDNZw7gj6zPH3/Vk3A=</latexit><latexit sha1_base64="1pQph/Ft8ieVy/CTQFdQaNfYZWs=">AAAB+3icbZDLSsNAFIZP6q3WW6xLN4NFdCElEUGXrW5cVrAXaGKZTCft0MkkzEzEEvIqblwo4tYXcefbOL0stPWHgY//nMOc8wcJZ0o7zrdVWFldW98obpa2tnd29+z9ckvFqSS0SWIey06AFeVM0KZmmtNOIimOAk7bwehmUm8/UqlYLO71OKF+hAeChYxgbayeXa57Okb1E48J1H7IorMk79kVp+pMhZbBnUMF5mr07C+vH5M0okITjpXquk6i/QxLzQineclLFU0wGeEB7RoUOKLKz6a75+jYOH0UxtI8odHU/T2R4UipcRSYzgjroVqsTcz/at1Uh1d+xkSSairI7KMw5cicOwkC9ZmkRPOxAUwkM7siMsQSE23iKpkQ3MWTl6F1XnUN311UatfzOIpwCEdwCi5cQg1uoQFNIPAEz/AKb1ZuvVjv1sestWDNZw7gj6zPH3/Vk3A=</latexit><latexit sha1_base64="1pQph/Ft8ieVy/CTQFdQaNfYZWs=">AAAB+3icbZDLSsNAFIZP6q3WW6xLN4NFdCElEUGXrW5cVrAXaGKZTCft0MkkzEzEEvIqblwo4tYXcefbOL0stPWHgY//nMOc8wcJZ0o7zrdVWFldW98obpa2tnd29+z9ckvFqSS0SWIey06AFeVM0KZmmtNOIimOAk7bwehmUm8/UqlYLO71OKF+hAeChYxgbayeXa57Okb1E48J1H7IorMk79kVp+pMhZbBnUMF5mr07C+vH5M0okITjpXquk6i/QxLzQineclLFU0wGeEB7RoUOKLKz6a75+jYOH0UxtI8odHU/T2R4UipcRSYzgjroVqsTcz/at1Uh1d+xkSSairI7KMw5cicOwkC9ZmkRPOxAUwkM7siMsQSE23iKpkQ3MWTl6F1XnUN311UatfzOIpwCEdwCi5cQg1uoQFNIPAEz/AKb1ZuvVjv1sestWDNZw7gj6zPH3/Vk3A=</latexit>

For fixed               :J 2 Wm+1,p
<latexit sha1_base64="D4B8A1QUYk/6gldDB3MZnTLU3Gw=">AAAB9XicbZDLSgMxFIbP1Futt6pLN8EiCEqZKYIui27EVQV7gXZaMmmmDU0yQ5JRytD3cONCEbe+izvfxrSdhbb+EPj4zzmckz+IOdPGdb+d3Mrq2vpGfrOwtb2zu1fcP2joKFGE1knEI9UKsKacSVo3zHDaihXFIuC0GYxupvXmI1WaRfLBjGPqCzyQLGQEG2t17zpMomY3FWfeeTzpFUtu2Z0JLYOXQQky1XrFr04/Iomg0hCOtW57bmz8FCvDCKeTQifRNMZkhAe0bVFiQbWfzq6eoBPr9FEYKfukQTP390SKhdZjEdhOgc1QL9am5n+1dmLCKz9lMk4MlWS+KEw4MhGaRoD6TFFi+NgCJorZWxEZYoWJsUEVbAje4peXoVEpe5bvL0rV6yyOPBzBMZyCB5dQhVuoQR0IKHiGV3hznpwX5935mLfmnGzmEP7I+fwBSKORtQ==</latexit><latexit sha1_base64="D4B8A1QUYk/6gldDB3MZnTLU3Gw=">AAAB9XicbZDLSgMxFIbP1Futt6pLN8EiCEqZKYIui27EVQV7gXZaMmmmDU0yQ5JRytD3cONCEbe+izvfxrSdhbb+EPj4zzmckz+IOdPGdb+d3Mrq2vpGfrOwtb2zu1fcP2joKFGE1knEI9UKsKacSVo3zHDaihXFIuC0GYxupvXmI1WaRfLBjGPqCzyQLGQEG2t17zpMomY3FWfeeTzpFUtu2Z0JLYOXQQky1XrFr04/Iomg0hCOtW57bmz8FCvDCKeTQifRNMZkhAe0bVFiQbWfzq6eoBPr9FEYKfukQTP390SKhdZjEdhOgc1QL9am5n+1dmLCKz9lMk4MlWS+KEw4MhGaRoD6TFFi+NgCJorZWxEZYoWJsUEVbAje4peXoVEpe5bvL0rV6yyOPBzBMZyCB5dQhVuoQR0IKHiGV3hznpwX5935mLfmnGzmEP7I+fwBSKORtQ==</latexit><latexit sha1_base64="D4B8A1QUYk/6gldDB3MZnTLU3Gw=">AAAB9XicbZDLSgMxFIbP1Futt6pLN8EiCEqZKYIui27EVQV7gXZaMmmmDU0yQ5JRytD3cONCEbe+izvfxrSdhbb+EPj4zzmckz+IOdPGdb+d3Mrq2vpGfrOwtb2zu1fcP2joKFGE1knEI9UKsKacSVo3zHDaihXFIuC0GYxupvXmI1WaRfLBjGPqCzyQLGQEG2t17zpMomY3FWfeeTzpFUtu2Z0JLYOXQQky1XrFr04/Iomg0hCOtW57bmz8FCvDCKeTQifRNMZkhAe0bVFiQbWfzq6eoBPr9FEYKfukQTP390SKhdZjEdhOgc1QL9am5n+1dmLCKz9lMk4MlWS+KEw4MhGaRoD6TFFi+NgCJorZWxEZYoWJsUEVbAje4peXoVEpe5bvL0rV6yyOPBzBMZyCB5dQhVuoQR0IKHiGV3hznpwX5935mLfmnGzmEP7I+fwBSKORtQ==</latexit><latexit sha1_base64="D4B8A1QUYk/6gldDB3MZnTLU3Gw=">AAAB9XicbZDLSgMxFIbP1Futt6pLN8EiCEqZKYIui27EVQV7gXZaMmmmDU0yQ5JRytD3cONCEbe+izvfxrSdhbb+EPj4zzmckz+IOdPGdb+d3Mrq2vpGfrOwtb2zu1fcP2joKFGE1knEI9UKsKacSVo3zHDaihXFIuC0GYxupvXmI1WaRfLBjGPqCzyQLGQEG2t17zpMomY3FWfeeTzpFUtu2Z0JLYOXQQky1XrFr04/Iomg0hCOtW57bmz8FCvDCKeTQifRNMZkhAe0bVFiQbWfzq6eoBPr9FEYKfukQTP390SKhdZjEdhOgc1QL9am5n+1dmLCKz9lMk4MlWS+KEw4MhGaRoD6TFFi+NgCJorZWxEZYoWJsUEVbAje4peXoVEpe5bvL0rV6yyOPBzBMZyCB5dQhVuoQR0IKHiGV3hznpwX5935mLfmnGzmEP7I+fwBSKORtQ==</latexit>

�̃ ! �̃0 2 Wm+1,p
<latexit sha1_base64="AZz/LdYKoaOJ5uutU0Kaydnx04Q=">AAACFnicbZDLSgMxFIYz9VbrrerSTbCIglpmRNBl0YUuK9gLdGrJpGkbmmSG5IxQhnkKN76KGxeKuBV3vo3pZWFbfwh8/OccTs4fRIIbcN0fJ7OwuLS8kl3Nra1vbG7lt3eqJow1ZRUailDXA2KY4IpVgINg9UgzIgPBakH/elivPTJteKjuYRCxpiRdxTucErBWK3/qAxdtlvg3REqS+hBOG4c+V7j2kMhj7yRKW/mCW3RHwvPgTaCAJiq38t9+O6SxZAqoIMY0PDeCZkI0cCpYmvNjwyJC+6TLGhYVkcw0k9FZKT6wTht3Qm2fAjxy/04kRBozkIHtlAR6ZrY2NP+rNWLoXDYTrqIYmKLjRZ1YYAjxMCPc5ppREAMLhGpu/4ppj2hCwSaZsyF4syfPQ/Ws6Fm+Oy+UriZxZNEe2kdHyEMXqIRuURlVEEVP6AW9oXfn2Xl1PpzPcWvGmczsoik5X793mZ+C</latexit><latexit sha1_base64="AZz/LdYKoaOJ5uutU0Kaydnx04Q=">AAACFnicbZDLSgMxFIYz9VbrrerSTbCIglpmRNBl0YUuK9gLdGrJpGkbmmSG5IxQhnkKN76KGxeKuBV3vo3pZWFbfwh8/OccTs4fRIIbcN0fJ7OwuLS8kl3Nra1vbG7lt3eqJow1ZRUailDXA2KY4IpVgINg9UgzIgPBakH/elivPTJteKjuYRCxpiRdxTucErBWK3/qAxdtlvg3REqS+hBOG4c+V7j2kMhj7yRKW/mCW3RHwvPgTaCAJiq38t9+O6SxZAqoIMY0PDeCZkI0cCpYmvNjwyJC+6TLGhYVkcw0k9FZKT6wTht3Qm2fAjxy/04kRBozkIHtlAR6ZrY2NP+rNWLoXDYTrqIYmKLjRZ1YYAjxMCPc5ppREAMLhGpu/4ppj2hCwSaZsyF4syfPQ/Ws6Fm+Oy+UriZxZNEe2kdHyEMXqIRuURlVEEVP6AW9oXfn2Xl1PpzPcWvGmczsoik5X793mZ+C</latexit><latexit sha1_base64="AZz/LdYKoaOJ5uutU0Kaydnx04Q=">AAACFnicbZDLSgMxFIYz9VbrrerSTbCIglpmRNBl0YUuK9gLdGrJpGkbmmSG5IxQhnkKN76KGxeKuBV3vo3pZWFbfwh8/OccTs4fRIIbcN0fJ7OwuLS8kl3Nra1vbG7lt3eqJow1ZRUailDXA2KY4IpVgINg9UgzIgPBakH/elivPTJteKjuYRCxpiRdxTucErBWK3/qAxdtlvg3REqS+hBOG4c+V7j2kMhj7yRKW/mCW3RHwvPgTaCAJiq38t9+O6SxZAqoIMY0PDeCZkI0cCpYmvNjwyJC+6TLGhYVkcw0k9FZKT6wTht3Qm2fAjxy/04kRBozkIHtlAR6ZrY2NP+rNWLoXDYTrqIYmKLjRZ1YYAjxMCPc5ppREAMLhGpu/4ppj2hCwSaZsyF4syfPQ/Ws6Fm+Oy+UriZxZNEe2kdHyEMXqIRuURlVEEVP6AW9oXfn2Xl1PpzPcWvGmczsoik5X793mZ+C</latexit><latexit sha1_base64="AZz/LdYKoaOJ5uutU0Kaydnx04Q=">AAACFnicbZDLSgMxFIYz9VbrrerSTbCIglpmRNBl0YUuK9gLdGrJpGkbmmSG5IxQhnkKN76KGxeKuBV3vo3pZWFbfwh8/OccTs4fRIIbcN0fJ7OwuLS8kl3Nra1vbG7lt3eqJow1ZRUailDXA2KY4IpVgINg9UgzIgPBakH/elivPTJteKjuYRCxpiRdxTucErBWK3/qAxdtlvg3REqS+hBOG4c+V7j2kMhj7yRKW/mCW3RHwvPgTaCAJiq38t9+O6SxZAqoIMY0PDeCZkI0cCpYmvNjwyJC+6TLGhYVkcw0k9FZKT6wTht3Qm2fAjxy/04kRBozkIHtlAR6ZrY2NP+rNWLoXDYTrqIYmKLjRZ1YYAjxMCPc5ppREAMLhGpu/4ppj2hCwSaZsyF4syfPQ/Ws6Fm+Oy+UriZxZNEe2kdHyEMXqIRuURlVEEVP6AW9oXfn2Xl1PpzPcWvGmczsoik5X793mZ+C</latexit>



Theorem:               is a solution of the
RT-equations

(�̃, J, A)
<latexit sha1_base64="vAx7ryHUTI/XDuW7/5LYKM3hc3o=">AAAB/XicbZDLSgMxFIYzXmu9jZedm2ARKpQyI4Iuqy4UVxXsBTpDyWQybWiSGZKMUIfiq7hxoYhb38Odb2PazkJbfwh8/OcczskfJIwq7Tjf1sLi0vLKamGtuL6xubVt7+w2VZxKTBo4ZrFsB0gRRgVpaKoZaSeSIB4w0goGV+N664FIRWNxr4cJ8TnqCRpRjLSxuvZ+2dOUhSTzrhHnaFS5rVwcd+2SU3UmgvPg5lACuepd+8sLY5xyIjRmSKmO6yTaz5DUFDMyKnqpIgnCA9QjHYMCcaL8bHL9CB4ZJ4RRLM0TGk7c3xMZ4koNeWA6OdJ9NVsbm//VOqmOzv2MiiTVRODpoihlUMdwHAUMqSRYs6EBhCU1t0LcRxJhbQIrmhDc2S/PQ/Ok6hq+Oy3VLvM4CuAAHIIycMEZqIEbUAcNgMEjeAav4M16sl6sd+tj2rpg5TN74I+szx8ObJRM</latexit><latexit sha1_base64="vAx7ryHUTI/XDuW7/5LYKM3hc3o=">AAAB/XicbZDLSgMxFIYzXmu9jZedm2ARKpQyI4Iuqy4UVxXsBTpDyWQybWiSGZKMUIfiq7hxoYhb38Odb2PazkJbfwh8/OcczskfJIwq7Tjf1sLi0vLKamGtuL6xubVt7+w2VZxKTBo4ZrFsB0gRRgVpaKoZaSeSIB4w0goGV+N664FIRWNxr4cJ8TnqCRpRjLSxuvZ+2dOUhSTzrhHnaFS5rVwcd+2SU3UmgvPg5lACuepd+8sLY5xyIjRmSKmO6yTaz5DUFDMyKnqpIgnCA9QjHYMCcaL8bHL9CB4ZJ4RRLM0TGk7c3xMZ4koNeWA6OdJ9NVsbm//VOqmOzv2MiiTVRODpoihlUMdwHAUMqSRYs6EBhCU1t0LcRxJhbQIrmhDc2S/PQ/Ok6hq+Oy3VLvM4CuAAHIIycMEZqIEbUAcNgMEjeAav4M16sl6sd+tj2rpg5TN74I+szx8ObJRM</latexit><latexit sha1_base64="vAx7ryHUTI/XDuW7/5LYKM3hc3o=">AAAB/XicbZDLSgMxFIYzXmu9jZedm2ARKpQyI4Iuqy4UVxXsBTpDyWQybWiSGZKMUIfiq7hxoYhb38Odb2PazkJbfwh8/OcczskfJIwq7Tjf1sLi0vLKamGtuL6xubVt7+w2VZxKTBo4ZrFsB0gRRgVpaKoZaSeSIB4w0goGV+N664FIRWNxr4cJ8TnqCRpRjLSxuvZ+2dOUhSTzrhHnaFS5rVwcd+2SU3UmgvPg5lACuepd+8sLY5xyIjRmSKmO6yTaz5DUFDMyKnqpIgnCA9QjHYMCcaL8bHL9CB4ZJ4RRLM0TGk7c3xMZ4koNeWA6OdJ9NVsbm//VOqmOzv2MiiTVRODpoihlUMdwHAUMqSRYs6EBhCU1t0LcRxJhbQIrmhDc2S/PQ/Ok6hq+Oy3VLvM4CuAAHIIycMEZqIEbUAcNgMEjeAav4M16sl6sd+tj2rpg5TN74I+szx8ObJRM</latexit><latexit sha1_base64="vAx7ryHUTI/XDuW7/5LYKM3hc3o=">AAAB/XicbZDLSgMxFIYzXmu9jZedm2ARKpQyI4Iuqy4UVxXsBTpDyWQybWiSGZKMUIfiq7hxoYhb38Odb2PazkJbfwh8/OcczskfJIwq7Tjf1sLi0vLKamGtuL6xubVt7+w2VZxKTBo4ZrFsB0gRRgVpaKoZaSeSIB4w0goGV+N664FIRWNxr4cJ8TnqCRpRjLSxuvZ+2dOUhSTzrhHnaFS5rVwcd+2SU3UmgvPg5lACuepd+8sLY5xyIjRmSKmO6yTaz5DUFDMyKnqpIgnCA9QjHYMCcaL8bHL9CB4ZJ4RRLM0TGk7c3xMZ4koNeWA6OdJ9NVsbm//VOqmOzv2MiiTVRODpoihlUMdwHAUMqSRYs6EBhCU1t0LcRxJhbQIrmhDc2S/PQ/Ok6hq+Oy3VLvM4CuAAHIIycMEZqIEbUAcNgMEjeAav4M16sl6sd+tj2rpg5TN74I+szx8ObJRM</latexit>



Theorem:               is a solution of the
RT-equations

(�̃, J, A)
<latexit sha1_base64="vAx7ryHUTI/XDuW7/5LYKM3hc3o=">AAAB/XicbZDLSgMxFIYzXmu9jZedm2ARKpQyI4Iuqy4UVxXsBTpDyWQybWiSGZKMUIfiq7hxoYhb38Odb2PazkJbfwh8/OcczskfJIwq7Tjf1sLi0vLKamGtuL6xubVt7+w2VZxKTBo4ZrFsB0gRRgVpaKoZaSeSIB4w0goGV+N664FIRWNxr4cJ8TnqCRpRjLSxuvZ+2dOUhSTzrhHnaFS5rVwcd+2SU3UmgvPg5lACuepd+8sLY5xyIjRmSKmO6yTaz5DUFDMyKnqpIgnCA9QjHYMCcaL8bHL9CB4ZJ4RRLM0TGk7c3xMZ4koNeWA6OdJ9NVsbm//VOqmOzv2MiiTVRODpoihlUMdwHAUMqSRYs6EBhCU1t0LcRxJhbQIrmhDc2S/PQ/Ok6hq+Oy3VLvM4CuAAHIIycMEZqIEbUAcNgMEjeAav4M16sl6sd+tj2rpg5TN74I+szx8ObJRM</latexit><latexit sha1_base64="vAx7ryHUTI/XDuW7/5LYKM3hc3o=">AAAB/XicbZDLSgMxFIYzXmu9jZedm2ARKpQyI4Iuqy4UVxXsBTpDyWQybWiSGZKMUIfiq7hxoYhb38Odb2PazkJbfwh8/OcczskfJIwq7Tjf1sLi0vLKamGtuL6xubVt7+w2VZxKTBo4ZrFsB0gRRgVpaKoZaSeSIB4w0goGV+N664FIRWNxr4cJ8TnqCRpRjLSxuvZ+2dOUhSTzrhHnaFS5rVwcd+2SU3UmgvPg5lACuepd+8sLY5xyIjRmSKmO6yTaz5DUFDMyKnqpIgnCA9QjHYMCcaL8bHL9CB4ZJ4RRLM0TGk7c3xMZ4koNeWA6OdJ9NVsbm//VOqmOzv2MiiTVRODpoihlUMdwHAUMqSRYs6EBhCU1t0LcRxJhbQIrmhDc2S/PQ/Ok6hq+Oy3VLvM4CuAAHIIycMEZqIEbUAcNgMEjeAav4M16sl6sd+tj2rpg5TN74I+szx8ObJRM</latexit><latexit sha1_base64="vAx7ryHUTI/XDuW7/5LYKM3hc3o=">AAAB/XicbZDLSgMxFIYzXmu9jZedm2ARKpQyI4Iuqy4UVxXsBTpDyWQybWiSGZKMUIfiq7hxoYhb38Odb2PazkJbfwh8/OcczskfJIwq7Tjf1sLi0vLKamGtuL6xubVt7+w2VZxKTBo4ZrFsB0gRRgVpaKoZaSeSIB4w0goGV+N664FIRWNxr4cJ8TnqCRpRjLSxuvZ+2dOUhSTzrhHnaFS5rVwcd+2SU3UmgvPg5lACuepd+8sLY5xyIjRmSKmO6yTaz5DUFDMyKnqpIgnCA9QjHYMCcaL8bHL9CB4ZJ4RRLM0TGk7c3xMZ4koNeWA6OdJ9NVsbm//VOqmOzv2MiiTVRODpoihlUMdwHAUMqSRYs6EBhCU1t0LcRxJhbQIrmhDc2S/PQ/Ok6hq+Oy3VLvM4CuAAHIIycMEZqIEbUAcNgMEjeAav4M16sl6sd+tj2rpg5TN74I+szx8ObJRM</latexit><latexit sha1_base64="vAx7ryHUTI/XDuW7/5LYKM3hc3o=">AAAB/XicbZDLSgMxFIYzXmu9jZedm2ARKpQyI4Iuqy4UVxXsBTpDyWQybWiSGZKMUIfiq7hxoYhb38Odb2PazkJbfwh8/OcczskfJIwq7Tjf1sLi0vLKamGtuL6xubVt7+w2VZxKTBo4ZrFsB0gRRgVpaKoZaSeSIB4w0goGV+N664FIRWNxr4cJ8TnqCRpRjLSxuvZ+2dOUhSTzrhHnaFS5rVwcd+2SU3UmgvPg5lACuepd+8sLY5xyIjRmSKmO6yTaz5DUFDMyKnqpIgnCA9QjHYMCcaL8bHL9CB4ZJ4RRLM0TGk7c3xMZ4koNeWA6OdJ9NVsbm//VOqmOzv2MiiTVRODpoihlUMdwHAUMqSRYs6EBhCU1t0LcRxJhbQIrmhDc2S/PQ/Ok6hq+Oy3VLvM4CuAAHIIycMEZqIEbUAcNgMEjeAav4M16sl6sd+tj2rpg5TN74I+szx8ObJRM</latexit>
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<latexit sha1_base64="Ler66EpzWALBdaeiub1r6JU6SJA="></latexit><latexit sha1_base64="Ler66EpzWALBdaeiub1r6JU6SJA="></latexit><latexit sha1_base64="Ler66EpzWALBdaeiub1r6JU6SJA="></latexit><latexit sha1_base64="Ler66EpzWALBdaeiub1r6JU6SJA="></latexit>
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<latexit sha1_base64="XoA7znm/awh3E232e4sxSh9dLQ0="></latexit><latexit sha1_base64="XoA7znm/awh3E232e4sxSh9dLQ0="></latexit><latexit sha1_base64="XoA7znm/awh3E232e4sxSh9dLQ0="></latexit><latexit sha1_base64="XoA7znm/awh3E232e4sxSh9dLQ0="></latexit>



Theorem:               is a solution of the
RT-equations

(�̃, J, A)
<latexit sha1_base64="vAx7ryHUTI/XDuW7/5LYKM3hc3o=">AAAB/XicbZDLSgMxFIYzXmu9jZedm2ARKpQyI4Iuqy4UVxXsBTpDyWQybWiSGZKMUIfiq7hxoYhb38Odb2PazkJbfwh8/OcczskfJIwq7Tjf1sLi0vLKamGtuL6xubVt7+w2VZxKTBo4ZrFsB0gRRgVpaKoZaSeSIB4w0goGV+N664FIRWNxr4cJ8TnqCRpRjLSxuvZ+2dOUhSTzrhHnaFS5rVwcd+2SU3UmgvPg5lACuepd+8sLY5xyIjRmSKmO6yTaz5DUFDMyKnqpIgnCA9QjHYMCcaL8bHL9CB4ZJ4RRLM0TGk7c3xMZ4koNeWA6OdJ9NVsbm//VOqmOzv2MiiTVRODpoihlUMdwHAUMqSRYs6EBhCU1t0LcRxJhbQIrmhDc2S/PQ/Ok6hq+Oy3VLvM4CuAAHIIycMEZqIEbUAcNgMEjeAav4M16sl6sd+tj2rpg5TN74I+szx8ObJRM</latexit><latexit sha1_base64="vAx7ryHUTI/XDuW7/5LYKM3hc3o=">AAAB/XicbZDLSgMxFIYzXmu9jZedm2ARKpQyI4Iuqy4UVxXsBTpDyWQybWiSGZKMUIfiq7hxoYhb38Odb2PazkJbfwh8/OcczskfJIwq7Tjf1sLi0vLKamGtuL6xubVt7+w2VZxKTBo4ZrFsB0gRRgVpaKoZaSeSIB4w0goGV+N664FIRWNxr4cJ8TnqCRpRjLSxuvZ+2dOUhSTzrhHnaFS5rVwcd+2SU3UmgvPg5lACuepd+8sLY5xyIjRmSKmO6yTaz5DUFDMyKnqpIgnCA9QjHYMCcaL8bHL9CB4ZJ4RRLM0TGk7c3xMZ4koNeWA6OdJ9NVsbm//VOqmOzv2MiiTVRODpoihlUMdwHAUMqSRYs6EBhCU1t0LcRxJhbQIrmhDc2S/PQ/Ok6hq+Oy3VLvM4CuAAHIIycMEZqIEbUAcNgMEjeAav4M16sl6sd+tj2rpg5TN74I+szx8ObJRM</latexit><latexit sha1_base64="vAx7ryHUTI/XDuW7/5LYKM3hc3o=">AAAB/XicbZDLSgMxFIYzXmu9jZedm2ARKpQyI4Iuqy4UVxXsBTpDyWQybWiSGZKMUIfiq7hxoYhb38Odb2PazkJbfwh8/OcczskfJIwq7Tjf1sLi0vLKamGtuL6xubVt7+w2VZxKTBo4ZrFsB0gRRgVpaKoZaSeSIB4w0goGV+N664FIRWNxr4cJ8TnqCRpRjLSxuvZ+2dOUhSTzrhHnaFS5rVwcd+2SU3UmgvPg5lACuepd+8sLY5xyIjRmSKmO6yTaz5DUFDMyKnqpIgnCA9QjHYMCcaL8bHL9CB4ZJ4RRLM0TGk7c3xMZ4koNeWA6OdJ9NVsbm//VOqmOzv2MiiTVRODpoihlUMdwHAUMqSRYs6EBhCU1t0LcRxJhbQIrmhDc2S/PQ/Ok6hq+Oy3VLvM4CuAAHIIycMEZqIEbUAcNgMEjeAav4M16sl6sd+tj2rpg5TN74I+szx8ObJRM</latexit><latexit sha1_base64="vAx7ryHUTI/XDuW7/5LYKM3hc3o=">AAAB/XicbZDLSgMxFIYzXmu9jZedm2ARKpQyI4Iuqy4UVxXsBTpDyWQybWiSGZKMUIfiq7hxoYhb38Odb2PazkJbfwh8/OcczskfJIwq7Tjf1sLi0vLKamGtuL6xubVt7+w2VZxKTBo4ZrFsB0gRRgVpaKoZaSeSIB4w0goGV+N664FIRWNxr4cJ8TnqCRpRjLSxuvZ+2dOUhSTzrhHnaFS5rVwcd+2SU3UmgvPg5lACuepd+8sLY5xyIjRmSKmO6yTaz5DUFDMyKnqpIgnCA9QjHYMCcaL8bHL9CB4ZJ4RRLM0TGk7c3xMZ4koNeWA6OdJ9NVsbm//VOqmOzv2MiiTVRODpoihlUMdwHAUMqSRYs6EBhCU1t0LcRxJhbQIrmhDc2S/PQ/Ok6hq+Oy3VLvM4CuAAHIIycMEZqIEbUAcNgMEjeAav4M16sl6sd+tj2rpg5TN74I+szx8ObJRM</latexit>
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if and only if              is a solution.                      
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Summary:    Starting with two equivalent 
forms of the RT-equations, we turn the 
first order equations into independent 
second order equations which allow for 
more general boundary conditions.  

The second order equations don’t imply 
the first order equations, but miraculously, 
a gauge transformation converts any 
solution into one which does satisfy the 
Riemann-flat condition.    



Steps in the existence 
proof for the
RT-equations

“Optimal metric regularity in General Relativity follows from 
the RT-equations by elliptic regularity theory in Lp-spaces”

Moritz Reintjes, Blake Temple
https://arxiv.org/abs/1808.06455

https://arxiv.org/search/gr-qc?searchtype=author&query=Reintjes%2C+M
https://arxiv.org/search/gr-qc?searchtype=author&query=Temple,+B
https://arxiv.org/abs/1808.06455


The existence proof is based on an 
iteration scheme which applies the  
theory of elliptic regularity at each stage      

The      -theory of derivatives is a linear 
theory, and the RT-equations are 
nonlinear, so an iteration scheme is 
required…     
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The proof that the iterates converge 
relies on only two theorems from 
classical elliptic PDE theory…



Theorem (Elliptic Regularity): Let f 2 Wm�1,p(⌦), m � 1,

and u0 2 Wm+ p�1
p ,p(@⌦) both be scalar functions. Assume u 2

Wm+1,p(⌦) solves the Poisson equation �u = f with Dirichlet data

u|@⌦ = u0. Then there exists a constant C > 0 depending only on

⌦, m,n, p such that

kukWm+1,p(⌦)  C
⇣
kfkWm�1,p(⌦) + ku0k

W
m+ p�1

p ,p
(@⌦)

⌘
.
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Theorem (Elliptic Regularity): Let f 2 Wm�1,p(⌦), m � 1,

and u0 2 Wm+ p�1
p ,p(@⌦) both be scalar functions. Assume u 2

Wm+1,p(⌦) solves the Poisson equation �u = f with Dirichlet data

u|@⌦ = u0. Then there exists a constant C > 0 depending only on

⌦, m,n, p such that

kukWm+1,p(⌦)  C
⇣
kfkWm�1,p(⌦) + ku0k

W
m+ p�1

p ,p
(@⌦)

⌘
.
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Theorem (Ga↵ney Inequality): Let u 2 Wm+1,p(⌦) be a k-form
for m � 0, 1  k  n � 1 and (for simplicity) n � 2. Then there

exists a constant C > 0 depending only on ⌦, m,n, p, such that

kukWm+1,p(⌦)  C
⇣
kdukWm,p(⌦) + k�ukWm,p(⌦) + kuk

W
m+ p�1

p ,p
(@⌦)

⌘
.
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Theorem (Elliptic Regularity): Let u 2 W 2,p(⌦) be

a scalar, 1 < p < 1. Then there exists a constant C > 0
depending only on ⌦, m,n, p, such that

kukW 2,p(⌦)  C
⇣
k�ukLp(⌦) + kukW 1,p(⌦) + kuk

W 2� 1
p ,p(@⌦)

⌘
.
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(Actually, what we found recorded:)

(What we need:)

Theorem (Elliptic Regularity): Let f 2 Wm�1,p(⌦), m � 1,

and u0 2 Wm+ p�1
p ,p(@⌦) both be scalar functions. Assume u 2

Wm+1,p(⌦) solves the Poisson equation �u = f with Dirichlet data

u|@⌦ = u0. Then there exists a constant C > 0 depending only on

⌦, m,n, p such that

kukWm+1,p(⌦)  C
⇣
kfkWm�1,p(⌦) + ku0k

W
m+ p�1

p ,p
(@⌦)

⌘
.
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One of the main obstacles to overcome 
was how to reduce the existence 
theorem at each iterate to a problem 
with Dirchlet boundary conditions… so 
standard linear elliptic regularity applies…

For this we introduce ancillary variable
     so that             , y
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Details of Proof in Moritz’s Poster!
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proving existence for the RT-equations…     
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by coordinate transformation…     

Q:   What do the SSC metrics look like in 
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As a Corollary we have that solutions 
constructed in SSC can be smoothed one order 
by coordinate transformation…     

Q:   What do the SSC metrics look like in 
coordinates of optimal regularity?     

Ans:   We don’t know!     



Q:   Can this be done within the 3+1 framework 
of the initial value problem?

Ans:   We don’t know how to do this!     

Ref:  Anderson, Kleinerman, Rodnianski, 
Dafermos,LeFloch…



Our theorem is geometric, applies independent 
of matter sources or metric signature, requires 
no symmetry assumptions, and makes no apriori 
assumptions on the spacetime other than its 
regularity…     



Q:   Can the existence theory for the RT-
equations extend to the case of GR 
shock-waves (topic of our current research)?     

…the case                       ?       �, d� 2 L1
<latexit sha1_base64="1bwY/f13jopphP/A97PJvhI+uso=">AAACBXicbVC7TsMwFHXKq5RXgBEGiwqJAVUJQoKxggEGhiLRh9SEynGc1qrtRLaDFEVdWPgVFgYQYuUf2Pgb3DYDtBzJukfn3Kvre4KEUaUd59sqLSwuLa+UVytr6xubW/b2TkvFqcSkiWMWy06AFGFUkKammpFOIgniASPtYHg59tsPRCoaizudJcTnqC9oRDHSRurZ+94V4hwdh9PqUQFv7nNTIp2NenbVqTkTwHniFqQKCjR69pcXxjjlRGjMkFJd10m0nyOpKWZkVPFSRRKEh6hPuoYKxIny88kVI3holBBGsTRPaDhRf0/kiCuV8cB0cqQHatYbi/953VRH535ORZJqIvB0UZQyqGM4jgSGVBKsWWYIwpKav0I8QBJhbYKrmBDc2ZPnSeuk5hp+e1qtXxRxlMEeOABHwAVnoA6uQQM0AQaP4Bm8gjfryXqx3q2PaWvJKmZ2wR9Ynz8RQ5hM</latexit><latexit sha1_base64="1bwY/f13jopphP/A97PJvhI+uso=">AAACBXicbVC7TsMwFHXKq5RXgBEGiwqJAVUJQoKxggEGhiLRh9SEynGc1qrtRLaDFEVdWPgVFgYQYuUf2Pgb3DYDtBzJukfn3Kvre4KEUaUd59sqLSwuLa+UVytr6xubW/b2TkvFqcSkiWMWy06AFGFUkKammpFOIgniASPtYHg59tsPRCoaizudJcTnqC9oRDHSRurZ+94V4hwdh9PqUQFv7nNTIp2NenbVqTkTwHniFqQKCjR69pcXxjjlRGjMkFJd10m0nyOpKWZkVPFSRRKEh6hPuoYKxIny88kVI3holBBGsTRPaDhRf0/kiCuV8cB0cqQHatYbi/953VRH535ORZJqIvB0UZQyqGM4jgSGVBKsWWYIwpKav0I8QBJhbYKrmBDc2ZPnSeuk5hp+e1qtXxRxlMEeOABHwAVnoA6uQQM0AQaP4Bm8gjfryXqx3q2PaWvJKmZ2wR9Ynz8RQ5hM</latexit><latexit sha1_base64="1bwY/f13jopphP/A97PJvhI+uso=">AAACBXicbVC7TsMwFHXKq5RXgBEGiwqJAVUJQoKxggEGhiLRh9SEynGc1qrtRLaDFEVdWPgVFgYQYuUf2Pgb3DYDtBzJukfn3Kvre4KEUaUd59sqLSwuLa+UVytr6xubW/b2TkvFqcSkiWMWy06AFGFUkKammpFOIgniASPtYHg59tsPRCoaizudJcTnqC9oRDHSRurZ+94V4hwdh9PqUQFv7nNTIp2NenbVqTkTwHniFqQKCjR69pcXxjjlRGjMkFJd10m0nyOpKWZkVPFSRRKEh6hPuoYKxIny88kVI3holBBGsTRPaDhRf0/kiCuV8cB0cqQHatYbi/953VRH535ORZJqIvB0UZQyqGM4jgSGVBKsWWYIwpKav0I8QBJhbYKrmBDc2ZPnSeuk5hp+e1qtXxRxlMEeOABHwAVnoA6uQQM0AQaP4Bm8gjfryXqx3q2PaWvJKmZ2wR9Ynz8RQ5hM</latexit><latexit sha1_base64="1bwY/f13jopphP/A97PJvhI+uso=">AAACBXicbVC7TsMwFHXKq5RXgBEGiwqJAVUJQoKxggEGhiLRh9SEynGc1qrtRLaDFEVdWPgVFgYQYuUf2Pgb3DYDtBzJukfn3Kvre4KEUaUd59sqLSwuLa+UVytr6xubW/b2TkvFqcSkiWMWy06AFGFUkKammpFOIgniASPtYHg59tsPRCoaizudJcTnqC9oRDHSRurZ+94V4hwdh9PqUQFv7nNTIp2NenbVqTkTwHniFqQKCjR69pcXxjjlRGjMkFJd10m0nyOpKWZkVPFSRRKEh6hPuoYKxIny88kVI3holBBGsTRPaDhRf0/kiCuV8cB0cqQHatYbi/953VRH535ORZJqIvB0UZQyqGM4jgSGVBKsWWYIwpKav0I8QBJhbYKrmBDc2ZPnSeuk5hp+e1qtXxRxlMEeOABHwAVnoA6uQQM0AQaP4Bm8gjfryXqx3q2PaWvJKmZ2wR9Ynz8RQ5hM</latexit>

Ans:   Yes!  (Work in progress…)  Our 
new theorem:   

Thm:  If                       then there exists a 
coordinate transformation x to y such that in y-
coordinates,                               

�, d� 2 L1
<latexit sha1_base64="1bwY/f13jopphP/A97PJvhI+uso=">AAACBXicbVC7TsMwFHXKq5RXgBEGiwqJAVUJQoKxggEGhiLRh9SEynGc1qrtRLaDFEVdWPgVFgYQYuUf2Pgb3DYDtBzJukfn3Kvre4KEUaUd59sqLSwuLa+UVytr6xubW/b2TkvFqcSkiWMWy06AFGFUkKammpFOIgniASPtYHg59tsPRCoaizudJcTnqC9oRDHSRurZ+94V4hwdh9PqUQFv7nNTIp2NenbVqTkTwHniFqQKCjR69pcXxjjlRGjMkFJd10m0nyOpKWZkVPFSRRKEh6hPuoYKxIny88kVI3holBBGsTRPaDhRf0/kiCuV8cB0cqQHatYbi/953VRH535ORZJqIvB0UZQyqGM4jgSGVBKsWWYIwpKav0I8QBJhbYKrmBDc2ZPnSeuk5hp+e1qtXxRxlMEeOABHwAVnoA6uQQM0AQaP4Bm8gjfryXqx3q2PaWvJKmZ2wR9Ynz8RQ5hM</latexit><latexit sha1_base64="1bwY/f13jopphP/A97PJvhI+uso=">AAACBXicbVC7TsMwFHXKq5RXgBEGiwqJAVUJQoKxggEGhiLRh9SEynGc1qrtRLaDFEVdWPgVFgYQYuUf2Pgb3DYDtBzJukfn3Kvre4KEUaUd59sqLSwuLa+UVytr6xubW/b2TkvFqcSkiWMWy06AFGFUkKammpFOIgniASPtYHg59tsPRCoaizudJcTnqC9oRDHSRurZ+94V4hwdh9PqUQFv7nNTIp2NenbVqTkTwHniFqQKCjR69pcXxjjlRGjMkFJd10m0nyOpKWZkVPFSRRKEh6hPuoYKxIny88kVI3holBBGsTRPaDhRf0/kiCuV8cB0cqQHatYbi/953VRH535ORZJqIvB0UZQyqGM4jgSGVBKsWWYIwpKav0I8QBJhbYKrmBDc2ZPnSeuk5hp+e1qtXxRxlMEeOABHwAVnoA6uQQM0AQaP4Bm8gjfryXqx3q2PaWvJKmZ2wR9Ynz8RQ5hM</latexit><latexit sha1_base64="1bwY/f13jopphP/A97PJvhI+uso=">AAACBXicbVC7TsMwFHXKq5RXgBEGiwqJAVUJQoKxggEGhiLRh9SEynGc1qrtRLaDFEVdWPgVFgYQYuUf2Pgb3DYDtBzJukfn3Kvre4KEUaUd59sqLSwuLa+UVytr6xubW/b2TkvFqcSkiWMWy06AFGFUkKammpFOIgniASPtYHg59tsPRCoaizudJcTnqC9oRDHSRurZ+94V4hwdh9PqUQFv7nNTIp2NenbVqTkTwHniFqQKCjR69pcXxjjlRGjMkFJd10m0nyOpKWZkVPFSRRKEh6hPuoYKxIny88kVI3holBBGsTRPaDhRf0/kiCuV8cB0cqQHatYbi/953VRH535ORZJqIvB0UZQyqGM4jgSGVBKsWWYIwpKav0I8QBJhbYKrmBDc2ZPnSeuk5hp+e1qtXxRxlMEeOABHwAVnoA6uQQM0AQaP4Bm8gjfryXqx3q2PaWvJKmZ2wR9Ynz8RQ5hM</latexit><latexit sha1_base64="1bwY/f13jopphP/A97PJvhI+uso=">AAACBXicbVC7TsMwFHXKq5RXgBEGiwqJAVUJQoKxggEGhiLRh9SEynGc1qrtRLaDFEVdWPgVFgYQYuUf2Pgb3DYDtBzJukfn3Kvre4KEUaUd59sqLSwuLa+UVytr6xubW/b2TkvFqcSkiWMWy06AFGFUkKammpFOIgniASPtYHg59tsPRCoaizudJcTnqC9oRDHSRurZ+94V4hwdh9PqUQFv7nNTIp2NenbVqTkTwHniFqQKCjR69pcXxjjlRGjMkFJd10m0nyOpKWZkVPFSRRKEh6hPuoYKxIny88kVI3holBBGsTRPaDhRf0/kiCuV8cB0cqQHatYbi/953VRH535ORZJqIvB0UZQyqGM4jgSGVBKsWWYIwpKav0I8QBJhbYKrmBDc2ZPnSeuk5hp+e1qtXxRxlMEeOABHwAVnoA6uQQM0AQaP4Bm8gjfryXqx3q2PaWvJKmZ2wR9Ynz8RQ5hM</latexit>

� 2 W 1,p, p > n
<latexit sha1_base64="emPVxH2xJpOTlOlQ61LAJKSntq8=">AAAB/3icbVC7SgNBFJ31GeMrKtgoMhgEixB2Y6GVBC20TMA8ILuG2clsMmRmdpmZFcKawsIfsbFQxDL+hp3f4E84eRSaeODC4Zx7ufceP2JUadv+submFxaXllMr6dW19Y3NzNZ2VYWxxKSCQxbKuo8UYVSQiqaakXokCeI+IzW/ezn0a3dEKhqKG92LiMdRW9CAYqSN1MzsuleIc+RSAWu3iZOL+jkYnRsja+ftEeAscSYkW9wflL8fDwalZubTbYU45kRozJBSDceOtJcgqSlmpJ92Y0UihLuoTRqGCsSJ8pLR/X14ZJQWDEJpSmg4Un9PJIgr1eO+6eRId9S0NxT/8xqxDs68hIoo1kTg8aIgZlCHcBgGbFFJsGY9QxCW1NwKcQdJhLWJLG1CcKZfniXVQt45yRfKJo0LMEYK7IFDcAwccAqK4BqUQAVgcA+ewAt4tR6sZ+vNeh+3zlmTmR3wB9bHDz1umKY=</latexit>



Cor:  It suffices to solve the Einstein 
equations in coordinates where the metric 
is non-optimal and be assured that the 
solutions exhibit optimal regularity in other 
coordinate systems…



Main Obstacles to overcome  when                            

�, Riem(�) 2 L1
<latexit sha1_base64="Ma0aXTQBUEnL5u2JvE236MGxCzs=">AAACCnicbZC7TsMwFIadcivlVmBkMa2QikBVUgYYKxhgYCiIXqSmVI7rtFZtJ7IdpCjqzMLIa7AwgBArT8DWt8G9DNByJMuf/v8c2ef3QkaVtu2hlVpYXFpeSa9m1tY3Nrey2zs1FUQSkyoOWCAbHlKEUUGqmmpGGqEkiHuM1L3+xcivPxCpaCDudBySFkddQX2KkTZSO7vvXiLO0fEtJbww4UOXCnh9n5jL1/Ggnc3bRXtccB6cKeTLOffoeViOK+3st9sJcMSJ0JghpZqOHepWgqSmmJFBxo0UCRHuoy5pGhSIE9VKxqsM4IFROtAPpDlCw7H6eyJBXKmYe6aTI91Ts95I/M9rRto/ayVUhJEmAk8e8iMGdQBHucAOlQRrFhtAWFLzV4h7SCKsTXoZE4Izu/I81EpF56RYujFpnINJpcEeyIECcMApKIMrUAFVgMEjeAFv4N16sl6tD+tz0pqypjO74E9ZXz9U1Z0H</latexit>



Quadratic Nonlinearities on the RHS of RT-
equations imply iterations may not stay in space… 

       is closed under nonlinear products L1
<latexit sha1_base64="/7dONn3y7dmOrwQJQAWUBWh4pcM=">AAAB8XicbZA9SwNBEIbn4leMX1FLm8UgWIU7EbQM2lhYRDAfmJxhb7OXLNnbO3bnhHDkX9hYKGLrv7Hz37hJrtDEFxYe3plhZ94gkcKg6347hZXVtfWN4mZpa3tnd6+8f9A0caoZb7BYxrodUMOlULyBAiVvJ5rTKJC8FYyup/XWE9dGxOoexwn3IzpQIhSMorUebh+zrlAhjie9csWtujORZfByqECueq/81e3HLI24QiapMR3PTdDPqEbBJJ+UuqnhCWUjOuAdi4pG3PjZbOMJObFOn4Sxtk8hmbm/JzIaGTOOAtsZURyaxdrU/K/WSTG89DOhkhS5YvOPwlQSjMn0fNIXmjOUYwuUaWF3JWxINWVoQyrZELzFk5eheVb1LN+dV2pXeRxFOIJjOAUPLqAGN1CHBjBQ8Ayv8OYY58V5dz7mrQUnnzmEP3I+fwDbKZEG</latexit><latexit sha1_base64="/7dONn3y7dmOrwQJQAWUBWh4pcM=">AAAB8XicbZA9SwNBEIbn4leMX1FLm8UgWIU7EbQM2lhYRDAfmJxhb7OXLNnbO3bnhHDkX9hYKGLrv7Hz37hJrtDEFxYe3plhZ94gkcKg6347hZXVtfWN4mZpa3tnd6+8f9A0caoZb7BYxrodUMOlULyBAiVvJ5rTKJC8FYyup/XWE9dGxOoexwn3IzpQIhSMorUebh+zrlAhjie9csWtujORZfByqECueq/81e3HLI24QiapMR3PTdDPqEbBJJ+UuqnhCWUjOuAdi4pG3PjZbOMJObFOn4Sxtk8hmbm/JzIaGTOOAtsZURyaxdrU/K/WSTG89DOhkhS5YvOPwlQSjMn0fNIXmjOUYwuUaWF3JWxINWVoQyrZELzFk5eheVb1LN+dV2pXeRxFOIJjOAUPLqAGN1CHBjBQ8Ayv8OYY58V5dz7mrQUnnzmEP3I+fwDbKZEG</latexit><latexit sha1_base64="/7dONn3y7dmOrwQJQAWUBWh4pcM=">AAAB8XicbZA9SwNBEIbn4leMX1FLm8UgWIU7EbQM2lhYRDAfmJxhb7OXLNnbO3bnhHDkX9hYKGLrv7Hz37hJrtDEFxYe3plhZ94gkcKg6347hZXVtfWN4mZpa3tnd6+8f9A0caoZb7BYxrodUMOlULyBAiVvJ5rTKJC8FYyup/XWE9dGxOoexwn3IzpQIhSMorUebh+zrlAhjie9csWtujORZfByqECueq/81e3HLI24QiapMR3PTdDPqEbBJJ+UuqnhCWUjOuAdi4pG3PjZbOMJObFOn4Sxtk8hmbm/JzIaGTOOAtsZURyaxdrU/K/WSTG89DOhkhS5YvOPwlQSjMn0fNIXmjOUYwuUaWF3JWxINWVoQyrZELzFk5eheVb1LN+dV2pXeRxFOIJjOAUPLqAGN1CHBjBQ8Ayv8OYY58V5dz7mrQUnnzmEP3I+fwDbKZEG</latexit><latexit sha1_base64="/7dONn3y7dmOrwQJQAWUBWh4pcM=">AAAB8XicbZA9SwNBEIbn4leMX1FLm8UgWIU7EbQM2lhYRDAfmJxhb7OXLNnbO3bnhHDkX9hYKGLrv7Hz37hJrtDEFxYe3plhZ94gkcKg6347hZXVtfWN4mZpa3tnd6+8f9A0caoZb7BYxrodUMOlULyBAiVvJ5rTKJC8FYyup/XWE9dGxOoexwn3IzpQIhSMorUebh+zrlAhjie9csWtujORZfByqECueq/81e3HLI24QiapMR3PTdDPqEbBJJ+UuqnhCWUjOuAdi4pG3PjZbOMJObFOn4Sxtk8hmbm/JzIaGTOOAtsZURyaxdrU/K/WSTG89DOhkhS5YvOPwlQSjMn0fNIXmjOUYwuUaWF3JWxINWVoQyrZELzFk5eheVb1LN+dV2pXeRxFOIJjOAUPLqAGN1CHBjBQ8Ayv8OYY58V5dz7mrQUnnzmEP3I+fwDbKZEG</latexit>

Lp
<latexit sha1_base64="HIZxNprOAOaArWxemw0rAKBsbm0=">AAAB7HicbZBNS8NAEIYnftb6VfXoZbEInkoigh6LXjx4qGDaQhvLZrtpl242YXcilNDf4MWDIl79Qd78N27bHLT1hYWHd2bYmTdMpTDout/Oyura+sZmaau8vbO7t185OGyaJNOM+yyRiW6H1HApFPdRoOTtVHMah5K3wtHNtN564tqIRD3gOOVBTAdKRIJRtJZ/95ink16l6tbcmcgyeAVUoVCjV/nq9hOWxVwhk9SYjuemGORUo2CST8rdzPCUshEd8I5FRWNugny27IScWqdPokTbp5DM3N8TOY2NGceh7YwpDs1ibWr+V+tkGF0FuVBphlyx+UdRJgkmZHo56QvNGcqxBcq0sLsSNqSaMrT5lG0I3uLJy9A8r3mW7y+q9esijhIcwwmcgQeXUIdbaIAPDAQ8wyu8Ocp5cd6dj3nrilPMHMEfOZ8/6xyOvg==</latexit><latexit sha1_base64="HIZxNprOAOaArWxemw0rAKBsbm0=">AAAB7HicbZBNS8NAEIYnftb6VfXoZbEInkoigh6LXjx4qGDaQhvLZrtpl242YXcilNDf4MWDIl79Qd78N27bHLT1hYWHd2bYmTdMpTDout/Oyura+sZmaau8vbO7t185OGyaJNOM+yyRiW6H1HApFPdRoOTtVHMah5K3wtHNtN564tqIRD3gOOVBTAdKRIJRtJZ/95ink16l6tbcmcgyeAVUoVCjV/nq9hOWxVwhk9SYjuemGORUo2CST8rdzPCUshEd8I5FRWNugny27IScWqdPokTbp5DM3N8TOY2NGceh7YwpDs1ibWr+V+tkGF0FuVBphlyx+UdRJgkmZHo56QvNGcqxBcq0sLsSNqSaMrT5lG0I3uLJy9A8r3mW7y+q9esijhIcwwmcgQeXUIdbaIAPDAQ8wyu8Ocp5cd6dj3nrilPMHMEfOZ8/6xyOvg==</latexit><latexit sha1_base64="HIZxNprOAOaArWxemw0rAKBsbm0=">AAAB7HicbZBNS8NAEIYnftb6VfXoZbEInkoigh6LXjx4qGDaQhvLZrtpl242YXcilNDf4MWDIl79Qd78N27bHLT1hYWHd2bYmTdMpTDout/Oyura+sZmaau8vbO7t185OGyaJNOM+yyRiW6H1HApFPdRoOTtVHMah5K3wtHNtN564tqIRD3gOOVBTAdKRIJRtJZ/95ink16l6tbcmcgyeAVUoVCjV/nq9hOWxVwhk9SYjuemGORUo2CST8rdzPCUshEd8I5FRWNugny27IScWqdPokTbp5DM3N8TOY2NGceh7YwpDs1ibWr+V+tkGF0FuVBphlyx+UdRJgkmZHo56QvNGcqxBcq0sLsSNqSaMrT5lG0I3uLJy9A8r3mW7y+q9esijhIcwwmcgQeXUIdbaIAPDAQ8wyu8Ocp5cd6dj3nrilPMHMEfOZ8/6xyOvg==</latexit><latexit sha1_base64="HIZxNprOAOaArWxemw0rAKBsbm0=">AAAB7HicbZBNS8NAEIYnftb6VfXoZbEInkoigh6LXjx4qGDaQhvLZrtpl242YXcilNDf4MWDIl79Qd78N27bHLT1hYWHd2bYmTdMpTDout/Oyura+sZmaau8vbO7t185OGyaJNOM+yyRiW6H1HApFPdRoOTtVHMah5K3wtHNtN564tqIRD3gOOVBTAdKRIJRtJZ/95ink16l6tbcmcgyeAVUoVCjV/nq9hOWxVwhk9SYjuemGORUo2CST8rdzPCUshEd8I5FRWNugny27IScWqdPokTbp5DM3N8TOY2NGceh7YwpDs1ibWr+V+tkGF0FuVBphlyx+UdRJgkmZHo56QvNGcqxBcq0sLsSNqSaMrT5lG0I3uLJy9A8r3mW7y+q9esijhIcwwmcgQeXUIdbaIAPDAQ8wyu8Ocp5cd6dj3nrilPMHMEfOZ8/6xyOvg==</latexit>

is NOT closed under nonlinear products

Elliptic regularity applies to       spaces, but 
nonlinear products are uncontrolled… 

        is closed under products, but elliptic 
regularity does not apply…
L1

<latexit sha1_base64="Nqx7Erjlpq8brLZg/D125m0i+KA=">AAAB8XicbZC7TsMwFIadcivhVmBksaiQmKqkDLAgKlgYGIpEL6INleM6rVXHiewTpCjqW7AwgBCMPAg7C+JtcC8DtPySpU//f458zvFjwTU4zreVW1hcWl7Jr9pr6xubW4XtnbqOEkVZjUYiUk2faCa4ZDXgIFgzVoyEvmANf3Axyhv3TGkeyRtIY+aFpCd5wCkBY91e3WVtLgNIh51C0Sk5Y+F5cKdQPPuwT+O3L7vaKXy2uxFNQiaBCqJ1y3Vi8DKigFPBhnY70SwmdEB6rGVQkpBpLxtPPMQHxuniIFLmScBj93dHRkKt09A3lSGBvp7NRuZ/WSuB4MTLuIwTYJJOPgoSgSHCo/VxlytGQaQGCFXczIppnyhCwRzJNkdwZ1eeh3q55B6VytdOsXKOJsqjPbSPDpGLjlEFXaIqqiGKJHpAT+jZ0taj9WK9Tkpz1rRnF/2R9f4DPAuURw==</latexit>

Lp
<latexit sha1_base64="4dMs1ZgTCCtusp0nOyksK26SK8E=">AAAB7HicbZC7SgNBFIbPeo3rLWppMxgEq7AbC23EoI2FRQQ3CSRrmJ1MkiGzs8PMrBCWPIONhSJWgq9ibyO+jZNLoYk/DHz8/znMOSeSnGnjed/OwuLS8spqbs1d39jc2s7v7FZ1kipCA5LwRNUjrClnggaGGU7rUlEcR5zWov7lKK/dU6VZIm7NQNIwxl3BOoxgY63g+i6Tw1a+4BW9sdA8+FMonH+4Z/Lty6208p/NdkLSmApDONa64XvShBlWhhFOh24z1VRi0sdd2rAocEx1mI2HHaJD67RRJ1H2CYPG7u+ODMdaD+LIVsbY9PRsNjL/yxqp6ZyGGRMyNVSQyUedlCOToNHmqM0UJYYPLGCimJ0VkR5WmBh7H9cewZ9deR6qpaJ/XCzdeIXyBUyUg304gCPw4QTKcAUVCIAAgwd4gmdHOI/Oi/M6KV1wpj178EfO+w9L/pH/</latexit>



(For the case                                        we 
control the nonlinear products by assumption 
           so continuity controls the nonlinear 
products.)

�, Riem(�) 2 Wm,p,m � 1
<latexit sha1_base64="Q+dUP4og6JDCnDU2LipHWA7fZF8=">AAACDnicbZC7TsMwFIadcivlVmBksUCViqiqpAwwVjDACIhSpCZUjnvaWrWdYDtIUdQnYGHgRVgYQIiVmY23wW0ZuP2SpU//OUfH5w9jzrRx3Q8nNzU9MzuXny8sLC4trxRX1y50lCgKDRrxSF2GRANnEhqGGQ6XsQIiQg7NcHA4qjdvQGkWyXOTxhAI0pOsyygx1moXS/4REYJUzhiI8oS3fSZx8yoTlXhYEX4Prr12ccutumPhv+B9wVZ909+5/6inJ+3iu9+JaCJAGsqJ1i3PjU2QEWUY5TAs+ImGmNAB6UHLoiQCdJCNzxniknU6uBsp+6TBY/f7REaE1qkIbacgpq9/10bmf7VWYrr7QcZknBiQdLKom3BsIjzKBneYAmp4aoFQxexfMe0TRaixCRZsCN7vk//CRa3q7VZrpzaNAzRRHm2gTVRGHtpDdXSMTlADUXSLHtATenbunEfnxXmdtOacr5l19EPO2yeHIJ4g</latexit>

p > n
<latexit sha1_base64="Ri4x96bT319nZNexPDhUxCjX9rU=">AAAB6nicbVC7SgNBFL3rM8ZX1FKRwSBYhd1YaCVBG8sEzQOSJcxOZpMhszPLzKwQlpSWNhaK2PoR+Q47v8GfcPIoNPHAhcM593LvPUHMmTau++UsLa+srq1nNrKbW9s7u7m9/ZqWiSK0SiSXqhFgTTkTtGqY4bQRK4qjgNN60L8Z+/UHqjST4t4MYupHuCtYyAg2VrqLr0Q7l3cL7gRokXgzki8djSrfj8ejcjv32epIkkRUGMKx1k3PjY2fYmUY4XSYbSWaxpj0cZc2LRU4otpPJ6cO0alVOiiUypYwaKL+nkhxpPUgCmxnhE1Pz3tj8T+vmZjw0k+ZiBNDBZkuChOOjETjv1GHKUoMH1iCiWL2VkR6WGFibDpZG4I3//IiqRUL3nmhWLFpXMMUGTiEEzgDDy6gBLdQhioQ6MITvMCrw51n5815n7YuObOZA/gD5+MHGByRXw==</latexit>



To prove the         theorem, we exploit the 
gauge freedom in the RT-equations… 

L1
<latexit sha1_base64="Nqx7Erjlpq8brLZg/D125m0i+KA=">AAAB8XicbZC7TsMwFIadcivhVmBksaiQmKqkDLAgKlgYGIpEL6INleM6rVXHiewTpCjqW7AwgBCMPAg7C+JtcC8DtPySpU//f458zvFjwTU4zreVW1hcWl7Jr9pr6xubW4XtnbqOEkVZjUYiUk2faCa4ZDXgIFgzVoyEvmANf3Axyhv3TGkeyRtIY+aFpCd5wCkBY91e3WVtLgNIh51C0Sk5Y+F5cKdQPPuwT+O3L7vaKXy2uxFNQiaBCqJ1y3Vi8DKigFPBhnY70SwmdEB6rGVQkpBpLxtPPMQHxuniIFLmScBj93dHRkKt09A3lSGBvp7NRuZ/WSuB4MTLuIwTYJJOPgoSgSHCo/VxlytGQaQGCFXczIppnyhCwRzJNkdwZ1eeh3q55B6VytdOsXKOJsqjPbSPDpGLjlEFXaIqqiGKJHpAT+jZ0taj9WK9Tkpz1rRnF/2R9f4DPAuURw==</latexit>



The RT-equations:

free to be chosen



Theorem:   Assume     solves the RT-
equations for            .   Then �̃ = 0

<latexit sha1_base64="LwTdEeRqrN7Qj8KYHZS+kbYJrWM=">AAAB+XicbVDLSsNAFJ3UV42vqEs3g0VwVZK60E2x6EKXFewDmlAmk0k7dGYSZiaFEvonbkQUcetHuHcj/o3Tx0JbD1w4nHMv994Tpowq7brfVmFldW19o7hpb23v7O45+wdNlWQSkwZOWCLbIVKEUUEammpG2qkkiIeMtMLB9cRvDYlUNBH3epSSgKOeoDHFSBup6zi+piwiuX+DOEfjqtt1Sm7ZnQIuE29OSpcfdjV9+rLrXefTjxKccSI0ZkipjuemOsiR1BQzMrb9TJEU4QHqkY6hAnGignx6+RieGCWCcSJNCQ2n6u+JHHGlRjw0nRzpvlr0JuJ/XifT8UWQU5Fmmgg8WxRnDOoETmKAEZUEazYyBGFJza0Q95FEWJuwbBOCt/jyMmlWyt5ZuXLnlmpXYIYiOALH4BR44BzUwC2ogwbAYAgewDN4sXLr0Xq13matBWs+cwj+wHr/AZcklp4=</latexit>

J
<latexit sha1_base64="B59ABsshTaZEUdyHT+6M2c1X7sw=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8EgWIXdWGgjBm3EKgFzgWQJs5OzyZjZCzOzQgh5AhsLRWz1YextxLdxcik08YeBj/8/hznn+IngSjvOt5VZWl5ZXcuu2xubW9s7ud29mopTybDKYhHLhk8VCh5hVXMtsJFIpKEvsO73r8Z5/R6l4nF0qwcJeiHtRjzgjGpjVW7aubxTcCYii+DOIH/xYZ8n7192uZ37bHViloYYaSaoUk3XSbQ3pFJzJnBkt1KFCWV92sWmwYiGqLzhZNAROTJOhwSxNC/SZOL+7hjSUKlB6JvKkOqems/G5n9ZM9XBmTfkUZJqjNj0oyAVRMdkvDXpcIlMi4EByiQ3sxLWo5IybW5jmyO48ysvQq1YcE8KxYqTL13CVFk4gEM4BhdOoQTXUIYqMEB4gCd4tu6sR+vFep2WZqxZzz78kfX2AwFlkA8=</latexit>

�̃ = J�1dJ
<latexit sha1_base64="aDlrxxhocgMhggRK4I3qUoxaNYA=">AAACAHicbVDLSsNAFJ34rPEVdeHCTbAIbixJXeimWHShdFXBPqCJZTKZtkNnJmFmIpSQjb/SjQtF3PoD7t2If+P0sdDWAxcO59zLvfcEMSVSOc63sbC4tLyymlsz1zc2t7atnd26jBKBcA1FNBLNAEpMCcc1RRTFzVhgyAKKG0H/auQ3HrCQJOJ3ahBjn8EuJx2CoNJS29r3FKEhTr1ryBjMSpX79MTNwkrbyjsFZwx7nrhTkr/4MEvx8Mustq1PL4xQwjBXiEIpW64TKz+FQhFEcWZ6icQxRH3YxS1NOWRY+un4gcw+0kpodyKhiyt7rP6eSCGTcsAC3cmg6slZbyT+57US1Tn3U8LjRGGOJos6CbVVZI/SsEMiMFJ0oAlEguhbbdSDAiKlMzN1CO7sy/OkXiy4p4XirZMvX4IJcuAAHIJj4IIzUAY3oApqAIEMDMEzeDEejSfj1XibtC4Y05k98AfG+w+R5Jlg</latexit>

solves the Riemann-flat condition 

Riem(�� �̃) = 0
<latexit sha1_base64="vwUdkxyu8u5eDQMc3dIj5IzRaT8=">AAACBnicbVDLSsNAFJ3UV62vqEsRQotQEUtSF7oRii50WcU+oAllMr2tQ2eSMDMRSujKjR/gT7hxoYhbv8Fd/8Zp04W2Hrhw5px7mXuPHzEqlW2PjMzC4tLySnY1t7a+sbllbu/UZRgLAjUSslA0fSyB0QBqiioGzUgA5j6Dht+/HPuNBxCShsGdGkTgcdwLaJcSrLTUNvdvKfCie4U5x8euoqwDSfoaHp7bbbNgl+wJrHniTEmhknePnkeVQbVtfrudkMQcAkUYlrLl2JHyEiwUJQyGOTeWEGHSxz1oaRpgDtJLJmcMrQOtdKxuKHQFypqovycSzKUccF93cqzu5aw3Fv/zWrHqnnkJDaJYQUDSj7oxs1RojTOxOlQAUWygCSaC6l0tco8FJkonl9MhOLMnz5N6ueSclMo3Oo0LlCKL9lAeFZGDTlEFXaMqqiGCHtELekPvxpPxanwYn2lrxpjO7KI/ML5+ABmkmzg=</latexit>

and      is one order smoother than   �̃
<latexit sha1_base64="mXT1lKeDqcybnfty1iU0P4YOznE=">AAAB9XicbVC5TsNAEF2HK5grQEljESFRRXYooEFEUEAZJHJIiYnW63Wyyu7a2h2DIiv/QUPBIVo+g54G8TdsjgISnjTS03szmpkXJJxpcN1vK7ewuLS8kl+119Y3NrcK2zt1HaeK0BqJeayaAdaUM0lrwIDTZqIoFgGnjaB/MfIbd1RpFssbGCTUF7grWcQIBiPdtoHxkGbtSywEHnYKRbfkjuHME29Kimcf9mny8mVXO4XPdhiTVFAJhGOtW56bgJ9hBYxwOrTbqaYJJn3cpS1DJRZU+9n46qFzYJTQiWJlSoIzVn9PZFhoPRCB6RQYenrWG4n/ea0UohM/YzJJgUoyWRSl3IHYGUXghExRAnxgCCaKmVsd0sMKEzBB2SYEb/bleVIvl7yjUvnaLVbO0QR5tIf20SHy0DGqoCtURTVEkEIP6Ak9W/fWo/VqvU1ac9Z0Zhf9gfX+AySIlew=</latexit> �

<latexit sha1_base64="p0gHkfprO1Ulnxa9AZtP2BTSdwc=">AAAB7XicbZC7SgNBFIZnvcb1FrW0WQyCVdiNhTZi0ELLCOYCyRLOTmaTMXNZZmaFsOQdbCwUsbHwUextxLdxcik08YeBj/8/hznnRAmj2vj+t7OwuLS8sppbc9c3Nre28zu7NS1ThUkVSyZVIwJNGBWkaqhhpJEoAjxipB71L0d5/Z4oTaW4NYOEhBy6gsYUg7FWrXUFnEM7X/CL/ljePARTKJx/uGfJ25dbaec/Wx2JU06EwQy0bgZ+YsIMlKGYkaHbSjVJAPehS5oWBXCiw2w87dA7tE7Hi6WyTxhv7P7uyIBrPeCRreRgeno2G5n/Zc3UxKdhRkWSGiLw5KM4ZZ6R3mh1r0MVwYYNLABW1M7q4R4owMYeyLVHCGZXnodaqRgcF0s3fqF8gSbKoX10gI5QgE5QGV2jCqoijO7QA3pCz450Hp0X53VSuuBMe/bQHznvP7bAkjY=</latexit>



Since all the nonlinear products drop 
out when           the RHS of the RT-
equations stays bounded in
under iteration…

�̃ = 0
<latexit sha1_base64="LwTdEeRqrN7Qj8KYHZS+kbYJrWM=">AAAB+XicbVDLSsNAFJ3UV42vqEs3g0VwVZK60E2x6EKXFewDmlAmk0k7dGYSZiaFEvonbkQUcetHuHcj/o3Tx0JbD1w4nHMv994Tpowq7brfVmFldW19o7hpb23v7O45+wdNlWQSkwZOWCLbIVKEUUEammpG2qkkiIeMtMLB9cRvDYlUNBH3epSSgKOeoDHFSBup6zi+piwiuX+DOEfjqtt1Sm7ZnQIuE29OSpcfdjV9+rLrXefTjxKccSI0ZkipjuemOsiR1BQzMrb9TJEU4QHqkY6hAnGignx6+RieGCWCcSJNCQ2n6u+JHHGlRjw0nRzpvlr0JuJ/XifT8UWQU5Fmmgg8WxRnDOoETmKAEZUEazYyBGFJza0Q95FEWJuwbBOCt/jyMmlWyt5ZuXLnlmpXYIYiOALH4BR44BzUwC2ogwbAYAgewDN4sXLr0Xq13matBWs+cwj+wHr/AZcklp4=</latexit>

Moritz Reintjes will discuss details!



Open Problem…

Given                , does there exist
a coordinate transformation which 
achieves               ? 

�, d� 2 L1
<latexit sha1_base64="1bwY/f13jopphP/A97PJvhI+uso=">AAACBXicbVC7TsMwFHXKq5RXgBEGiwqJAVUJQoKxggEGhiLRh9SEynGc1qrtRLaDFEVdWPgVFgYQYuUf2Pgb3DYDtBzJukfn3Kvre4KEUaUd59sqLSwuLa+UVytr6xubW/b2TkvFqcSkiWMWy06AFGFUkKammpFOIgniASPtYHg59tsPRCoaizudJcTnqC9oRDHSRurZ+94V4hwdh9PqUQFv7nNTIp2NenbVqTkTwHniFqQKCjR69pcXxjjlRGjMkFJd10m0nyOpKWZkVPFSRRKEh6hPuoYKxIny88kVI3holBBGsTRPaDhRf0/kiCuV8cB0cqQHatYbi/953VRH535ORZJqIvB0UZQyqGM4jgSGVBKsWWYIwpKav0I8QBJhbYKrmBDc2ZPnSeuk5hp+e1qtXxRxlMEeOABHwAVnoA6uQQM0AQaP4Bm8gjfryXqx3q2PaWvJKmZ2wR9Ynz8RQ5hM</latexit><latexit sha1_base64="1bwY/f13jopphP/A97PJvhI+uso=">AAACBXicbVC7TsMwFHXKq5RXgBEGiwqJAVUJQoKxggEGhiLRh9SEynGc1qrtRLaDFEVdWPgVFgYQYuUf2Pgb3DYDtBzJukfn3Kvre4KEUaUd59sqLSwuLa+UVytr6xubW/b2TkvFqcSkiWMWy06AFGFUkKammpFOIgniASPtYHg59tsPRCoaizudJcTnqC9oRDHSRurZ+94V4hwdh9PqUQFv7nNTIp2NenbVqTkTwHniFqQKCjR69pcXxjjlRGjMkFJd10m0nyOpKWZkVPFSRRKEh6hPuoYKxIny88kVI3holBBGsTRPaDhRf0/kiCuV8cB0cqQHatYbi/953VRH535ORZJqIvB0UZQyqGM4jgSGVBKsWWYIwpKav0I8QBJhbYKrmBDc2ZPnSeuk5hp+e1qtXxRxlMEeOABHwAVnoA6uQQM0AQaP4Bm8gjfryXqx3q2PaWvJKmZ2wR9Ynz8RQ5hM</latexit><latexit sha1_base64="1bwY/f13jopphP/A97PJvhI+uso=">AAACBXicbVC7TsMwFHXKq5RXgBEGiwqJAVUJQoKxggEGhiLRh9SEynGc1qrtRLaDFEVdWPgVFgYQYuUf2Pgb3DYDtBzJukfn3Kvre4KEUaUd59sqLSwuLa+UVytr6xubW/b2TkvFqcSkiWMWy06AFGFUkKammpFOIgniASPtYHg59tsPRCoaizudJcTnqC9oRDHSRurZ+94V4hwdh9PqUQFv7nNTIp2NenbVqTkTwHniFqQKCjR69pcXxjjlRGjMkFJd10m0nyOpKWZkVPFSRRKEh6hPuoYKxIny88kVI3holBBGsTRPaDhRf0/kiCuV8cB0cqQHatYbi/953VRH535ORZJqIvB0UZQyqGM4jgSGVBKsWWYIwpKav0I8QBJhbYKrmBDc2ZPnSeuk5hp+e1qtXxRxlMEeOABHwAVnoA6uQQM0AQaP4Bm8gjfryXqx3q2PaWvJKmZ2wR9Ynz8RQ5hM</latexit><latexit sha1_base64="1bwY/f13jopphP/A97PJvhI+uso=">AAACBXicbVC7TsMwFHXKq5RXgBEGiwqJAVUJQoKxggEGhiLRh9SEynGc1qrtRLaDFEVdWPgVFgYQYuUf2Pgb3DYDtBzJukfn3Kvre4KEUaUd59sqLSwuLa+UVytr6xubW/b2TkvFqcSkiWMWy06AFGFUkKammpFOIgniASPtYHg59tsPRCoaizudJcTnqC9oRDHSRurZ+94V4hwdh9PqUQFv7nNTIp2NenbVqTkTwHniFqQKCjR69pcXxjjlRGjMkFJd10m0nyOpKWZkVPFSRRKEh6hPuoYKxIny88kVI3holBBGsTRPaDhRf0/kiCuV8cB0cqQHatYbi/953VRH535ORZJqIvB0UZQyqGM4jgSGVBKsWWYIwpKav0I8QBJhbYKrmBDc2ZPnSeuk5hp+e1qtXxRxlMEeOABHwAVnoA6uQQM0AQaP4Bm8gjfryXqx3q2PaWvJKmZ2wR9Ynz8RQ5hM</latexit>

�y 2 C1,1
<latexit sha1_base64="FuNlhiftnYOpRexC77xac+1aLPw=">AAAB/HicbVC7TsMwFHV4lpZHoCOLRUFiQFVSBhgrOsBYJPqQ2lA5rtNatZ3IdipFUfkVFgYQYu0P8AdsfAjMuI8BWo50paNz7tW99/gRo0o7zqe1srq2vrGZ2crmtnd29+z9g7oKY4lJDYcslE0fKcKoIDVNNSPNSBLEfUYa/qAy8RtDIhUNxZ1OIuJx1BM0oBhpI3XsfPsacY46SZsKWLlP3TN31LELTtGZAi4Td04K5eOv8fsw913t2B/tbohjToTGDCnVcp1IeymSmmJGRtl2rEiE8AD1SMtQgThRXjo9fgRPjNKFQShNCQ2n6u+JFHGlEu6bTo50Xy16E/E/rxXr4NJLqYhiTQSeLQpiBnUIJ0nALpUEa5YYgrCk5laI+0girE1eWROCu/jyMqmXiu55sXRr0rgCM2TAITgCp8AFF6AMbkAV1AAGCXgEz+DFerCerFfrbda6Ys1n8uAPrPEPN56YQw==</latexit>



Final thought (speculative open problem)…

If the regularity of the Ricci tensor and the 
connection control the regularity on the 
RHS of the RT-equations, then one can 
bootstrap the case              all the way up 
to        , for any           .              

Then solutions of the vacuum Einstein 
equations are all smooth solutions written 
in non-optimal coordinates…  

Rij = 0
<latexit sha1_base64="MMd511/FOrzkfEPF9Pn3IWgI2FQ=">AAAB73icbVC7TgJBFL2LLwQfqKXNRDSxIrtQaGNCtLFEI48ENmR2mIWR2dl1ZpaEbPgJGwuNsfUH/AH/wM4P0drhUSh4kpucnHNv7r3HizhT2rY/rdTS8srqWno9k93Y3NrO7ezWVBhLQqsk5KFseFhRzgStaqY5bUSS4sDjtO71L8Z+fUClYqG40cOIugHuCuYzgrWRGtfthN2Ozux2Lm8X7AnQInFmJF8+/Hp7H2S/K+3cR6sTkjigQhOOlWo6dqTdBEvNCKejTCtWNMKkj7u0aajAAVVuMrl3hI6M0kF+KE0JjSbq74kEB0oNA890Blj31Lw3Fv/zmrH2T92EiSjWVJDpIj/mSIdo/DzqMEmJ5kNDMJHM3IpID0tMtIkoY0Jw5l9eJLViwSkVilcmjXOYIg37cADH4MAJlOESKlAFAhzu4RGerDvrwXq2XqatKWs2swd/YL3+AGpEk/w=</latexit>

Ck
<latexit sha1_base64="dOd3f6Oq5uX6z0eccBIBmOEKz/I=">AAAB6nicbZC7TsMwFIZPyq2EW4GRxaJCYqqSMsCCqOjCWAS9SG2oHNdprTpOZDtIVdRHYGEAIUZ4F3YWxNvgtB2g5Zcsffr/c+Rzjh9zprTjfFu5peWV1bX8ur2xubW9U9jda6gokYTWScQj2fKxopwJWtdMc9qKJcWhz2nTH1azvHlPpWKRuNWjmHoh7gsWMIK1sW6qd8NuoeiUnInQIrgzKF582Ofx25dd6xY+O72IJCEVmnCsVNt1Yu2lWGpGOB3bnUTRGJMh7tO2QYFDqrx0MuoYHRmnh4JImic0mri/O1IcKjUKfVMZYj1Q81lm/pe1Ex2ceSkTcaKpINOPgoQjHaFsb9RjkhLNRwYwkczMisgAS0y0uY5tjuDOr7wIjXLJPSmVr51i5RKmysMBHMIxuHAKFbiCGtSBQB8e4AmeLW49Wi/W67Q0Z8169uGPrPcfciqQ5Q==</latexit>

k > 0
<latexit sha1_base64="HyKr8OqTz71v9X3bZaDQygghxgo=">AAAB6nicbZA9TwJBEIbn8AvxC7W02UhMrMgdFlop0cYSo3wkcCF7yx5s2Nu77M6ZEMJPsLHQGFt/kZ0/xc7loFDwTTZ58r4z2ZkJEikMuu6Xk1tZXVvfyG8WtrZ3dveK+wcNE6ea8TqLZaxbATVcCsXrKFDyVqI5jQLJm8HwZpo3H7k2IlYPOEq4H9G+EqFgFK11P7x0u8WSW3YzkWXw5lC6+g4z1brFz04vZmnEFTJJjWl7boL+mGoUTPJJoZManlA2pH3etqhoxI0/zkadkBPr9EgYa/sUksz93TGmkTGjKLCVEcWBWcym5n9ZO8Xwwh8LlaTIFZt9FKaSYEyme5Oe0JyhHFmgTAs7K2EDqilDe52CPYK3uPIyNCpl76xcuXNL1WuYKQ9HcAyn4ME5VOEWalAHBn14ghd4daTz7Lw577PSnDPvOYQ/cj5+AKDYkQ0=</latexit>



Moritz Reintjes will discuss 
further details!



References (Reintjes Temple):   
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END



Thank
You!


